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ADVERTISEMENT. 


N, 


' EARLY seventeen years have elapsed since The PinLOsopiircAr, 
Jouu :aL was c 'uirneuccd by ^Ir. NjcHdlson, and sixteen since tJie 
app 'ai.ince of liie first nutiihor of the Phieosopiucax, Magazine. 

During this period the sciences and arts have made the most rapid 
progress. Nuuierous phiJosopliical and mechanical instruments and nia- 
chines have been invented and inijn-oved;—the theory and raetice of 
'astronomy has been greatly advanced;—new planets have been dis¬ 
covered, and the .structure (»f the suu more clearly ascertained, d'he 
rays of light have been subjected to new experiments, which have de- 
inonstrarod tlieir sejiarate and distinct powers of illuminating and of 
heating; and that wonderful property upon which the phasnomena of 
the island crystal depend, but which is now known to be inlicrent in 
both kinds of rays, and universally oporatiyp in all the cases of re¬ 
flection and reli-action. Clieniislryhas a second time within the above 
period become a new scicnce™by the discovery of the effects of gal- 
vani.sm upon its proce<i||j|^ and the devel<.‘pinent of elemeptarj' sub¬ 
stances of Jn'gbcr ^ilnpI^tify than were- bifore known;—by the definite 
proportions ol'the component parts of boiliesby the law.sof elective 
attractions .and of crystalline formsand, even to a certain extent, 
by a discovery of the remoter eaiise;- of those hiw.s and iorms. The 
cliltivators of tlie sciences, the directors of tJic operations of the arts, 
with pubiic institutions .md societies, have become every year more 
Ti! men.us aiid rapid in their increase; at the stunb-tisBe that new roads, 
brii'ges, canal.s, and otlier liutional works, as well as private under¬ 
taking-, have been oerv v, here established to an unprecedented eitent. 

Under such circana.ti.'H '-s of n:\iional vigour and exeilion, we have 
found that the situulioii oi‘.)oiir{rali.'t.s oi tlm discoverit^ and improve- T 
lojilu'iv anti >ii of" research te five:y part of thei'“ 


nn nts ii'.ade by pliilosoj 
civilized world, is ri).)'.t lioiiour.ih‘e 


:y part 

'id truly grjjftify^ng, PnbUc ap-t 


probation, private frieiulship, and a re :t.'onab]e rea^lJ^ation, h^'e con- ^ 


stituU li o'ar rev'anl. ! <.on inanv occasions, ;tmr dOrfOspon 

dc.Us laive conij.'lained that t|ie Siim.* ' articles 

ofiiii'onnation, Iiave been printed in both JoinmsSifVwS 'the)"'havc, in 
tiicir sc'urate letttiws, reqi!'"'t.L'd n.s to consult together Ujpon sdme means 
of renudving tlii.' inci.avcnic'.ce. and iuerrased expense upon nmny 
of our readers. But it '•CLined impossible to obviate this .^lonvenience 
in tivo (ii.a.Hct works; belli equally Uiider eiigagcniente^^rosent to 
the public every tiring .that miuht prove new, inlcrcstirig,3i|'Va!uable. 
\Vc Jtave conferred i^pou this nnd other considerations which might' 
render our intercourse with the pubiic niore. effectually useful; and 
the resuil, of our dolilieral ion.-, has^een that it would certainly be best 
that w\: .dmuld unite, jind that the joint product of our exertions and 
om- t;orrcs{)ondencc should be consolidated in one pern lical work; 
afibrding :;ll that hits hitherto been considered as dc'sirublc n the plapis 
and ccuduct of both; but free Qjom.the obj^sclion stated, and per-' 
hii]).': em^or two more upon whlcJ^dlJs to urge. 

'I'lip Pinlmiphl al Jowml wiU i^^S.<!;§olin;ied; and The 

PkUosophical Maguziniimlt Nicholson 

and A [.EX A NO RK abvay.« been 

« n-iedon; but wdth the joint 

exertions of the Editor$»«^jlw"'cili0ira^ their Irieuds and 

correspondents can.al 

C^pp^HinicatioLis, addt 
Mr, ^igwmecfefwith due 
ISIS.'..' 

VoL. 42.] ' ' 





flace, Temple ^ 
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him' j he therefQ||!cj>x^^M'. iO’i |fie'i 

* ih a few.ponths becam4 ifesBt^ ©if th^. 


elertf^i^^^'^ometry litid a%ehra. This siiccm was an^ 
distmction to which he af terwards rose in 
the pjytie aatronomy, and the deeper parts of 

this time he went to Cambridge, where 
j^^feia^rsfl^iTiitted at Catherine Hall, and ^aflcrw'ards re- 
TrinitypoUeije, and he there greatly distinguished 
at his exktnination for his Bachelor’s degree. 

; he accepted, a curacy in the neighbourhood of 

!ljnt)d0zi,at which he resided during w,nie years, devoting all 
#1s kisims to his favourite study, .Jjfetnow becaint; luti- 
IS^tbgwhh the great astronomer Bra*y, whom he as-.uietj 
^^ b*4feing many iniportant calculations. In 1758 he he- 
menfellow of Trinity College, Cauibritlgc, and ilie lol» 
jtuwing year fellow of the lloyal Society of London. 

But h's .'istfoiunnical career may properly be. said to 
^oniii,5ence in 1761 > when he wis chosen to go to 5d. He¬ 
lena to observe the transit of Venus. And to obtain iuribir 
^v^tage from this voyage, he propo.sed to the Loyal So- 
vjk^V to make observation.s on the parallax of Sirius. La 
ICMlle had frequcntlv observed this fliic star aMhe Cane of 


had frequently observed this fliic star aMhe Cape of 
Hope; and caicuialing these observations, Dr.Maske- 
i^^,.0<uugh.t he perceived a parallax of4''''5 the result of 
made'the distance of Sinus from the earth nuicii 
Ijll^ fhan ft.is usually considered. Ncverihelcss, ihous>h he 
did ample justice to our celebrated astronomer, and to the 
-excellent work containing his observations; yci he remarke d 
•with truth, that these observations, made with anotiicr 
■view, wpre neither sufliciently nuniin' us. nor aifcjuiul i>y 
qtrcumstifnces suitable to verify the p.uallax; and the vuna- 
tioiis observed, though sufficictuly regular in general, might 
in part arise from inevitable errors in the obsej vations. 

The Abhc La Caillc, hearing of hjaskelync’s undertaking, 
V. rote to WarK'n- ' dr common Inend, recommending 
him to makfli'l' <»ni» oti the meiidian passages of the 

iijof)!!, iu ly the p^irallax of this heavenly body, 

in the ' ,_of which he had, himself, heen en- 

y ^ lf. Chod Hope, also sent him a 

-’'rhirA <T}viiJ!;r 


his 

Dr. 

tiqps] 

french 'ajStrOhiq^l^l^ 




E, ^rntlar precan- 
p^ated, sent to the 
i^ttpns he reconrr- 
p observation ©f the 
traiisii 




rad- 
care» 
ax St. 


tfth€ kt^pr:'^ 

^en ttije occasii^ij 
‘agt*j hiji Df, ,!^aslcelyne, wli^ 
celletit dock of Sheltou’s reg^alat^d at Grec 
Icy, and which had been reirioi^ with 
determined the number of vibrattbpa it «. 

Helena tlian at London, to judge fr^to tbch 
lion of gravity. 

'Fhe second object of the voyage was tW p^Wa^ 
Sirius ; this observation, like the othpr,>Jkiled, g 

occasion to a curious and useful remark. To judge. 
the star Sirius had any sensible parallax', it was rec|ufsite ' 
have a better instru^nt than La Caille’s, and tq.^, ' 
the star in favoura^ circumstances. The last 
pciidcd on the astrorjoiner, the first on the artist 
Koval Society had a sector made on purpose, v^ht 
completed only at the moment of departure, and tlj 
could not be tried ai Greenwich. What was Dr. 
lynt’s surprise when he found that this instunne 
letuled for the most «lc!i»::iie researches, gave him da 
fcrences of lO'", i’O" ano 30" in the measure of ih 
angle! Carefully examining what might he the cad 
these extraordinary uoiations, he ascertained it bye 
trials, and endeavoured lo correct it; but succeeded 
in part. Me reduced the cm or to 3", yet. I,bis was.insfiiSi 
ciept for the oi>jr:c i he ha-l in'dew*, lit*Aj^as 
obliged to give ti up : hui this dicappoinimeut^as 



*■ Tl)!<i errer w'-i* ore hy (lie pUimb-line, at the top, being In a 

loop and huiif. ovtr a t.\liiicler of l-fiOth of an inch in dtaiweter, fixed to vh« 
cen.re of the sector. Tl'c lolesr-ipe could not be directed to a star without 
giving till's cylinder a ot rotation ccpial to the distance of the Star 

from the zenith this niprinn, (>v t.ic effect of adhcMon to'the cylinder, 
deranged the line ftom i s iji-bt po.' itlon; and the arc which had passed under 
the line was not then the trur /.cnith distance of the star. Dr. Mahkclyne 
had the cylinder ill. d lo l-7Uili ot .i line, and then the error was rr.html 
to ;J". On this occ.:t^i!^ no douht the actual wispeiision was thought of, 
which consists in attaihiii;:: the top of tlie plumb-line to a fixed poitr, S or.^ 

in.tbe onterjui- 
l^^iwill keep tlie 
he depended 
Lis fine 
let The ar-swer 
i'^tfcttixvas d'C niudcl 
tik.il to Laphnd. 
fortvlirstel/ 
htS'ohserved; he 
nearly as exact as 
existed in the 
.hi^ratdtn to France, from 
ced by aberration, and 
th^ Eoglhh auronomer. 

w' 


wliich it might h.nig t'f* ly, opposite the pointy 

face of the axis of the tylmder. By this ttu^usi 

same position, without x *s i.'.tion. and the olt/ser' 

on. ft may be a-sbed whciher the sector with 

discoveri^abcj ration and nutation, had i„ 

would 5 l^dley’s sector, inad^l 

of > . 7 ' ,4,by that 

.. 

fVeliili'!? 

if there had not 
sector of Laplanu, 
observing, like Brad] 
hence fufiy to confijrj ’ 

$ee Pt|r^ liu 




casiun 




® Memoirs the t,ife^and PTorh 

easiott li an important improvement in Ih^ conStiiUBtton of ' 
aslrononrtical instruments. He inquired whetherIji CaifleV] 
sector had no the same fault, and his suspicions were just. * 
Instead of a cylinder, LaCaille had only a very €116 pm,whictt 
could not produce an error of more than He further 
inquired wnetber the sector which the academicians took 
to the polar circle in 1736 was not of a similar coiistruc- 
ison, and this conjecture also was right; but the dinicu- 
aions of the cylinder being only half a line, the errors re¬ 
sulting from it could not be more than a fourth of what 
that experiment has been reproached with, since it has 
been tried again by M. Svanberg wi^ the repeating cir¬ 
cle, ^ 


He therefore conld not attend to the parallax of the 
“noon, any more than to that of Sinus: nevertheless, to cu- 
T as much as possible into the vicvis of La C^aille, he had 
recourse to observing the right ascensions. He knew 
doubtless that this method could not be conipated with 
that of the French astionomcr; foi he never mentioned the 
results he h.id obtained, although he repealed these obsei- 
vations m his voyage to Barhadoes. 

If he had the vexation to ste all his plans oveiturncd, 
without any fault on In'. )iait, he knew at least, like La 
C aille, to make bis \tM'.’_e useful to the science of longi- 
fudej he made trial ot the tliflcient methods winch hid 
been propo&ej for lhi'» pi (>blcm, he con finned all ibc con¬ 
clusions drawn by L.i C iiile, m favour of the distances ol 
the moon from the sun ; and as he had nioie exact instru- 


niciits, he could be certain that any errors of this method 
were toufined in much narrower limits. He gave new 
tables to calculate thc-e obscivations, and wuS even so 
scrupulous as to calculate fifjt the effeet of rtiraction, and 
then that of parallax. 

On Ill's return he published his Biitish MarincrNGuide 
in which be proposed to adopt the plan of the Nautical Al- 
mancic described by La Caille after his voyage to the Cape 
of Good Hope. 

I’he same yi »■ he made a voyage to Barbadoes, the ob¬ 
ject of which as to try Ifarrisoii^s watches. The report 

f^n^W*** » /1 ^ .dbL. ... _l_l_ * 1 


hc-iiud3 on bi-H "pm, t 
celebrated arti»ta,wjbd^ 
submit to the most li# 
Harrison; witoatbicfc# 
lyne replied. T te settM 


favourable in general to the 
he had been obliged to 
far from convincing 
Dr, Maske- 
took part for or 




i,J76S. 


against. 







hUi , y 

to their id^ti or cpnneiftir is. dc 
F. Bertoud, '«nd dJ oted lo the 
perhaps fbigc^t on this occasion his usual 
;!raOtlli^W!^l It was a great dife^te between two useful 
ptiethhds calculated to give assistance to each other. Dr. 
^r'^lasiceiyne found watches could not be sufficiently de^ 
pended on. Hairison said, not without sotne reason, they 
were Witbii) the limits prescribed by the act of parliamei^l 
He therefore demanded the whole reward; which 
granted him afterwards, but of which at that time he' bb| 
tained Only half. Pleading his Oaiise he attacked the ^trol^^ 
nomical methods, took advantage of La Caille's re> 
marks, when exfo^^g the method of distances he ye| 
owned the errors to which it was subject. Maskelyne 
proved, by his experience, that the errors would be lcs| 
with better instruments than those of La Caille, and sue’, 
they then began to make in London. It is probable, thai 
in this struggle between mechanics and astronomy each 
parly might ne carried a little too far. The W'atches did 
all that was required of them by the act of 1714, and if at 
that time Harrison had presented his machine, he would / 
doubtless, without difficulty, have obtained the w'bole re- * 
ward. But fifty years afierwards, when instrumeuls had : 
been improved, and the tables of the moon had received 
unhoped-for improvements, was it not excusable to require 
something more ? Watches, by the facility they offered, 
were likely to please seamen, enemies to long calculations; 
but their exactness could not be depended on, except in 
short voyages; in long voyages the method of distances 
had an incontestable^advantage: thus Dr. Magkclyne ap¬ 
pears to us to have shown as much iusticc as discernment, 
in awarding one half of the sum to llarrisoti for his watch ; 
and the other half to the second Lunar Tables, which Mayer 
had before his death sent to the Board of Longitude in 
London. The English nation afterw'ards yielded as much 
to motives of generosiiv as of justice, in completing the re¬ 
ward to Harrison to which he had a right when the literal 
meaning of the act of parliament is c- nsidered. Dr. 
Maskelyne, w'ho was then endeavouring t*. get the plan of 
the Nautical Almanac adopted, had reas. ;, to fear that the 
nation, after having magtifiijenjljy rewa^t^d one fine in¬ 
vention, might be -■ 

respect to a yet motje. 
plead the cause of 
nourably: both pi " ' 
established 

'A'*; 





tftconomical with 
It was his duty to 
'ibquijttfid himself ho- 
cauae. Dr. Maskelyne 
net get adopted 
in 



in Fralhce, And the English had the |;lnry ifwA4nei^h''|i| 
it. This is an obligation which seanJen tttid as4#)nti^4i3 
of all ages and all nations will owe to Dr* ^ 

to succeed in which required all his peneverancet 
high estimation he was univemny so justly held in* Un*'P 
doubtedly we partly owe lo him the successive improved’ 
spents or the theory of the moon, in which he was con¬ 
stantly occupied. He was the editor of Mayer’s Tablcsi, 

, Icid added to them taldes of horary motion which were 
jjjMiritiflg to the copy which came from Gottenburgh t be 
*|^lscnpared these tables with his daily observations, and 
tli^er his direction Mason gave a mneeted and enlarged 
Smtion of those tables, which have smle been improved by 
M. Burg, and lately by M. Eurckhardt^ who ^ve been 
assisted partly by Dr. Maskelyne's last observatioiw, and 
partly by the analytical discoveries of M. de la Place, who 
furnished them with the equations which would have b<'eii 
dilEcult to discover among so many others, if they had not 
received other assistance than that of ob<iervations. 

The office of Astronomer Eoyal, to which Dr. Maskclync 
was appointed in the beginning of 1765, enabled him to 
render this great service to science. The Royal Observatory 
is bituated m Greenwich Park, a few miles from London. 
In this retreat during ibrly-seveu years, Dr. Maskelyne ob¬ 
served the heavens, and has in consequence IcO the most 
complete set of observations viith which the world was 
ever presented, and thus laid the foundation for the im¬ 
provements of astronomical tables; for it is not sufficient 
for an astronomer to have zeal m the service, he must also 
possess the means ol exerting it to t!ic best advantage: those 
can only be met with in establishments founded by govern¬ 
ments. This acknowledged truth occasioned the observa¬ 
tories of Paris and Gieenwich to ipe hmlt nearly at the same 
tune; but in these two establishments one essential cir¬ 
cumstance was equally forgotten. Dr. Maskelyne (list 
thought of supplying this omission, and by so doing has 
rendered science a most important scr^'ice, and constituted 
the principal difference in toe two rival observatories. At 
Paris architecture was principally considered, and at a great 
expense a fine edifice was raised, but which w.is not well 
calculated for making observations. The astronomers, all 
academicians, ttas iarmeA ttaurt of republic without ma¬ 
gistrates, wbW each ^i^oyed.lsiinself in works which 
certainly were useful general or connected 

plan. The Cassinhi^ the fy ^ Maraldis, published 
from ti^c to tim$ miercsting re- 

' ‘UJ ' , ' suit; 




thVir the worli 

'td' fei^' entirely 6tt tliein_ for the ju«^- 
yii||^^|PiroctticftiStoins fhenc£ deduced. 

Hpt^lpp^wbfa the builcling wfs less splendid, hut bettcf 
astl’Qttotny; orie astroadi^r and -one assisuitt* 
flllieliiw which esuSlisfuiaLl the ohse^tdry imposed oii 
?astr^'«Kmer royal the obligation of oiiserving every day Ac 
fuo^'^e mcKiti, and whatever could be interestiug to gieo^, 
grap^y or haviojation. 

Flaaistead filled the office for thirty years: part ofJSli'v 
-observaithhB were pitbllshet! during his life, and his , > 
, 'afterwards gave aV l^oae'complete and correct edition s# 
'jthem. At his deatnl^in t720» he was succeeded by ^ 

,? celebrated Halley, who continued the same plan with better 
'^ instruments until 1750; but none of his observations were 


ever published. In this establishment they had neglected 
to order the observations to be published annually. 

Bradley succeeded Halley ; got new instruments, and by 
his delicate and important discoveries immortalized him* 
self, but did iK)t publish any thing; and his heirs raain- 
laining that his manusc-rijUs belonged to bis family, it was 
Hot until forty years after his death that astronomers were 
put in possession of this treasure. In France the same in¬ 
attention produced like ciT'ects. About 1740, Leinoi*'- 
nier wished to publish ** une Htslohe CcUsl^^ in iraitatioa 
of Flamstead’s. He brought out oiw volume, containing 
the observations of Picard and La Hire to the year 1 tJSS: 
this culleclion appearing fifty years too late, lost nearly all 
its value. Lemonnicr promised a second part, but the 
small sale of the first prevented him from fulfilling his pro¬ 
mise. As a particular favour, his own observations w»cre 
printed at the Louvre; but there was an interval of sixty 
years which has not been filled up, M. Cassini had an¬ 
nounced “ une Uistoire Celeste “ which should contain the 


works of his three predecessors j but perhaps tire example of 
what happened to Lemoiinier, or the misfortunes of the 
revolution which pressed so heavily on iiim, prevented 
Ins doing it. La Caille not finding any other means of 
publishing his “ Fomhmens de FAslranomie/’ calculated 
gratis twenty years of the Ephemeris for a bookseller, v\ho 
printed for him as many copies of his work as^be wanted 
lo make presents of to the astronomers of bis time. All 
the observations he made afterwards remain unpul)!isju’d. 

It is related that the queen of England, struck with the 
smallness of the salary of the astronortjef royal, for so la- 
borir)u.5 a .sititAti<5^^,|!s3ted‘ to :S'flcff!al<?'*4t. Bradley op- 
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posed it, fearing that, if the place of astronomer 
\-^orth any thing, it would no longer be given to 
nonier. One must admire the disinteresied preeatttiw^^j^ 
Bradley; but if, in refiising for himself, be had takfite^tfiilf 
opportunity of obtaining a fund for printing the observe- ’ 
tions, the queen would doubtless have granted his request^' 
and he would have prevented the disputes w Inch (faring 
forty years rendered his works nearly useless. I^kdley 
missed a favourable opportunity; Maskelyne created'One. 
He procured his observations to be published anmntlly at 
the expense of the Royal Society, and for doing this hd 
deserved to be for forty years at the‘:'head of astronomy. 
Piazzi, who has alone possessed similar advantages, has 
only published the smallest part of his numerous obser^^ 
rations; probably, from the unsettled state of affairs iil 
Sicily. 

Since the establishment of a Board of tiongitude in 
France, the observatories of Paris and Greenwich have 
been conducted on nearly the same plan, and furnished 
with similar instruments; collections of observations are 
annually published, which serve to verify each Other; and 
when the clouds which overshadowed one of the observa¬ 
tories have not equally extended to the other, they supply 
the deflciency. The communication is uninterrupted, and 
the obligations reciprocal: if our tables are in great mea¬ 
sure founded on the English observations, the English cal¬ 
culations are partly founded on our tables; but the last of 
these tables have been corrected by an equal number of 
French and English observations. 

Dr. Maskel 3 ’ne in 1769 observed the transit of Venus at 
Greenwich, although only one phase was visible; but he 
prepared inslrucliiuis lor the astronomers sent by England to 
different places; he collected their observations, and from 
them settled the parallax of the sun and his distance from 
the earth. His conclusion was the same as that which 
Du Sejour obtained by the mean of the two observations of 
the two transits of 1761 and 1769 . 

He never omitted to make the most difficult and in- 
terestimr observations himself, as those of the moon, trust¬ 
ing to assistant only when thn observations were more 
easy i s important* He hallowed with the greatest 
attentioT, methods established by his celebrated prede¬ 
cessor Bradltwhom he even excelled in the correctness 
of his daily observations j be improvi^ Flamstcad’s method 
of determining a|:jonce the |^bt;^(Nl^^^ions of the stars, 
and ofjhe 9un: Stars, not very 

llumcrous^ 
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but corrected in the most careful manner, and 
has served duriiig thirty years as the basis of al* 
p^ttOmical inquiries. In short, it may be said of the 
mjtf volumes of observations which he has puh]ishcd,>tiin 
Wjby any great revolution the works of all other astrono- 
^efs were lost, and this collection preserved, it would con- 
iairi aufiicient materials to raise again, nearly entire, the 
edid^iof modern astronomy; which cannot be said of any 
oihef'ilJOlleclion, because to the merit of a degree of cor- 
.. rectn^s* seldom equalled, and never surpassed, it iinites 
advantage of a much longer series of oi)Servations; and 
V ; ftmust increase in value as it>becomes older; which un- 
jJ' fortunately cannot be said of the observations of Tycho or 
' :;^|flelvetiu8, nor even of those of Flamsiead and La Hire, 

. hose observations possessed all the correctness which in 
:< their times could have been expected, but cannot enter into, 
competition with the more modern, and are too near the 
present age to be of any great use to the astronomers of 
the eighteenth century. 

Dr. Maskelyne corresponded with all the celebrated 
astronomers of his time: to be convinced of this, it is suf¬ 
ficient to look over the papers of the learned of all nations, 
which he has presented to the Koval Society. He himself 
did not write so much as could have been wished : but it 
is difficult for an aslronurncr engaged in constant observa¬ 
tions, with the care of the Nautical Almanac, to undertake 
great theoretical inquiries, in which he would be c<)ii- 
tinually interrupted ; and yet from the papers he has left 
it appears that he had been deeply engaged in cultivating 
physical astronomy. The few writings lie has publibheil 
are distinguished by correct and just ideas, and great depth 
of knowledge. Such is his treatise ou the equation of 
time, in which he has corrected, with due attention, a mis¬ 
take which had escaped La Caille, and a smaller error of 
Lalande’s. If in our turn we may be allowed to make any 
remark on his formulary, we should observe, that what 
little he has omitted, he well knew could not have any 
sensible effect. 

Liljncle took in good part the lesson which \w> given 
him ; but BernouWii having seven years afterward serted 
translation of Maskelyne’s memoirs in, his “ ' i pntir 

les' Astronomes/* one of Lalande*s pupUs .(d' \ it) took 
the part of his master in a manner that migh*‘ have caused 
a coolness betwi^ |be parties concerned; but it had no 
effect of that astronomers corresponded 

as before. res^^ 
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latitude and longitude of Greenwich^ Dr. Mask^lvUtj 
whom the memoir was sent, showed ^wdth his el^^ 
and usual moderation, that the doubts Wf^re without fc 
tion; but he did not oppose the mean* used by other^l 
remove them. On this occasion the English, who 
that time done little in the wav of great geographical 
rations, in vrbich the French had distinguished themsely^s^^ 
>n their turn became eminent, and surpassed all that'^ad 
hitherto been dune. At this time also MM. Cassir^md 
Legendre made trial of the circle of Borda. 

Bonguer, at the conclusion of his measure of the 
in Peru, had attempted to determine the attraclitai ol 
mountains, by the quantity which the plumb-line of.thg^ 
astronttmical sector was afi'ecied. He fonnd a sensible at« 
traction, but it was only half the quantity it should have; 
been from the size of the mountain; hence he concludei 
it must be hollow, and iniernally mined with volcanoes; 
The result, from the incorrectness of his instruments, was 
not to be depended on. Bouguer had himself expressed a 
wish that the experiment shouhl be made again in Europe, 
with better instruments. Dr. Maskelyne undertook this 
with the sector he had at St. Helena, but of which he had 
correefted the suspension, and changed the divisions. lie 
made choice of the mountain of Schehallioii in Scotland. 
In his account will be seen the care and trouble this work, 
which appears so easy, cost him. lie found for the 
quantity the line was affected by the attraction of the 
mountain; from thence he concluded the density.of the 
mountain was the mean density of the earth : the result 
deduced was, that the density of the earth is greater towards 
the centre than at the surface, which has been also proved 
by the measure of degrees, and by the pendulum : in fact, 
the density of land is four or five times greater than that 
of water. Cavendish, hy experiments of another kUid, has 
found five and a half; but be had some doubts of the cor¬ 
rectness of his own conclusion; and as that of Maskelyne 
is also established on some circumstances necessarily sub¬ 
ject to SOT' degree of uncertamt}r, we may, until we have 
further ^ 'ments, take the density of the earth at very 
near * ;s that of water* . In short. Dr. Maskelyne 

admits •> . ;fy possible, that the unequal density of the 
surface tw'' have occasioned tha dilTerence in the several 
degrees w!. n triive been measured^ 

These ale the principal works noblislwsd by Dr. Maske- 
Ivne; |te has left inepy othera ji^i^^|||^^t yet appeared, 
aiid the learned will .pleasure, that 






care of giving thera to the public has been committed 
Vince, profes^r of astronomy and experimental 
^^sophy at Cambrrdge, known by a Treatise on Plane 
Physical Astronomy, and the Descripti«)n of Modern 
i^stitinomicai Instruments. We shall perhaps find in them 
further particulars of the prismatic micrometer, in 
respects similar to those of M. Rochon and P. 

<^B^|cOvich. If we credit the latter, Dr. Maskelyne is the 
firl.^who invented it; Poscovich claims to be the second. 
It ^8 been lound that the same invention has been made 
^about the same time by persons who have not had any 
ifeothmunication with>,^ach other. But hitherto M. Rochon 
the only one who ftas published observations made with 
this micrometer; the idea of using a double refraction bc- 
:longs incontestably to Dr. Maskelyne, and Boscovich him- 
'fceir acknowledges it. Dr. Maskelyne used only common 
"glass, and it seems certain that he first thoCight of making 
the prism move in the iiuide of the telescope; it remains 
therefore for us to learn what results he has drawn from 
this construction. 

Dr. Maskelyne, who valued the excellent instrument!: 
which he constantly used, did his utmost to preserve and 
improve them, and made those additions which his ex¬ 
perience and love of optics suggested to him. He had the 
eye-glass of tiie transit instrument made moveable, to 
avoid all parallax, by bringing the eye opposite each of the 
five wires that the star successively passes. He found the 
inconvenience of narrow openings, then used in all observa¬ 
tories, and therefore had those of Greenwich enlarged. 
Notwithstanding all this caution, it has lately been su¬ 
spected that his quadrant has become less exact by the 
wearing, from the constant friction of the parts for more 
than fihy years. It was likely that the astronomer, who 
always paid the same attention to his observations, and 
bcpidt's did not perceive any sign of age in bis instrument, 
should not be the first to perceive these trifling alterations. 
Other more modern instruments placed in the hands of 
attentive astronomers occasioned the first idea of it. Not 


blit that the small variations thfey think they -emarked, 
may be exirlained in a Qitmncr that will c Green¬ 
wich quadrant. MM, Besset and Otlam given 

some probable explaoattori; but theinoist ce un plan was 
to get new instruments, and this Dr. Mask ne adopted. 
He ordered a large Aod fine circle ol:‘ the celebrated Trough- 
ton, which hel^ lo place in his 

... . ’ obser- 
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observatory, but which be has left in the hands of his f tre* 
cessor. 

Mr. Pond will show the defects which age has prodttcaj^ 
in the quadrant, and wc shall know what corrections 
are to make to the last Greenwich observations, to reixdier 
them as exact as the former ones. 

. Dr. Maskelyne died the 9th of February 1811, in iht^ 
2'9lh year of bis age. . ■ 

His works are the four folio volumes of observation,f :“ 
the papers we have spoken of; the first fifty volumes' oK 
Ibe Nautical Almanacs, calculated under his direction atiil 
revised by him; the tables requisite for the use of the 
Nautical Almanac; the British Mariner’s Guide; some 
treatises on nautical astronomy ; the use of the quadrant; 
and bis posthumous works, the contents of which we are. 
at present ignorant of, and which astronomers will 
anxious to possess. 

We have hitherto described his scientific character; but 
as a man, a father, a friend, he was not less estimable. 
Every astronomer, every man of learning found in him a 
brotlter. M. Chahert gave this account of him on his re¬ 
turn from London, where he had taken rel'ugc in our trou¬ 
blesome times, and where he had experienced from the 
astronomer royal the kindest reception accompanied by the 
most delicate and liberal attentions. His disposition w'^ 
mild and amiable; he gained the afifection of all who had 
the pleasure of his acquaintance, and his death was lamented 
as his life was honoured. Intended at first for the ecclesi¬ 
astical profession, he alw'ays preserved the virtues and 
sentiments which are more peculiarly a duly belonging to 
that profession ; and he died as he had lived, a sincere 
Christian, in the joyful hope of being admitted into the pre¬ 
sence ol the Creator, whose works he had so long contem¬ 
plated and admired.’* .jjgl^ 

He has left an only daughter, Margar<?t Maskelyne, who 
sent us some materials, of which we have availed our¬ 
selves ; and we trust she will sec wdth some satisfaction, the 
ecniimcnts of esteem and gratitude which her respected and 
worthy father’s confreres of France, and we may add of all 
COUP*, feel for him, 

■' i 
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II, ^Remarks on the Transition Rocks of Werner. By 
Thomas Alj,an, Esq. F.R.S. Edin.*^ 

Although we have maiiv writers on geological subjects, 
whose w'orks are distiiignished by ingenuity of doctrine, 
and novelty of opinion, and, among them, some who have 
made advances towards arrangement; it was reserved to 
the celebrated Werner, to introduce means, by which rocks 
'might be described with some degree of precision. Many 
ingenious tluories were invent cd, to account for their for¬ 
mation ; but little or no attention was paid to the ac¬ 
quirement ot All accurate knowledge, either of their com¬ 
position, or their relative position in nature; although these 
certainly appear to be the bases, on which such speculative 
opinions onghi to be founded. 

But while ne acknowledge these obligations to the Pro¬ 
fessor of Frey berg, we cannot extend our unqualified ap¬ 
probation to ihe systematic arrangement he has introduced. 
It was not to be expected, that the labours of one indi¬ 
vidual, who, from peculiar circumstances, was ennhued 
within certain limits t, were sufficient to attain perfection; 
nor could it reasonably be supposed, that any district, how¬ 
ever extensive, should be so singularly favoured, as to con¬ 
tain all the variety of facts, that occur in other parts of the. 
world, from which deductions are to be drawn, and eluci¬ 
dations aflbrdcd, investing phtenomena with characters 
%vhich they do not present elsewhere. 

Ill forming his arrangement, Werner may have exhausted 
the means he possessed; he, therefore, ought not to be re¬ 
proached ; for although his conclusions arc more general, 
than arc warranted by the circumscribed field to which he 
was confined, yet he has formed a groundwork, on which 
the labours of Imure geologists may rear a system more 
'apable of afrn(I||||v satisfaction. 

It is greatly tot^ wished, that arrangements of this kind 
were less dictated by theory. The pupils of the Wernerian 
school have been peculiarly fettered, by an ideal necessity 
pf supporting the principles of their master; but the blend¬ 
ing of theory with description^, is an error comn i to all 


* From tlic Transactions of the Royal Society of Edinbu 
sired by Mr. Allan to state, that the insertion ,,of this pa 


.•jn dc- 
imithcr 
gii I’rans- 


Monihly Journal, before the regular publication of the Rtlii 
actions, was without his conctirrcnce or knowledge.—A. T. 

t in Werner's Preface to his Theory of'Veins, he stales, that his limited 
foriunc, aud the nature olJits|||ii^itliiitaation,prevented him from travel- 
into ptou-c distant xxiii. 
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«necja1ntlye geologists; the support of precotieciveid op^ 
iiious being very generally the principal object in view. 

Hence we find, that collections of those facts which Sil^ 
snppt^ed favourable to certain doctrines, have been eagerly 
pttrsued, artd others, equally interesting iu themselves, ea* 
firely overlooked j while that minute detail, which is aloi^ 
capa^e of placing the student in a situation to draw* c(X[|i| 
clnsidns of his own, has been totally neglected. 'V, ; 

Ttw part of the VVernerian system, which it is my intjgji*; 
tion to notice at present, is the class of rocks termed Triik^\ 
itixm. After stating the grounds on which this distinction 
has been established, and the particular rocks of which the 
series is composed, with their extent and importance, I shall 
cofcleavour to show, that those which constitute its principal 
jnerabers, are sinjilar in^liflVrcnt districts; and, finally, that 
they arc of an older date tlian granite, which maintains the 
first place in point of priority in the system of Werner. 

It IS well known, that one of the principal argmnenfs 
brought forward by Dr. IJntton, is drawn from the pene¬ 
tration of the stratified rocks by veins extending from the 
mass of granite, which he considered as aflTording a deci¬ 
sive proof, of the siihsequent formation of that rock. It 
must not, therefore, be supposed, that I aim at any thing 
original in the above assertion, or that I even wish to limit 
tike term alpine schistus, as applied by that ingenious phi* 
iosopher; there can be no doubt, that, under this name, he 
included both the primitive and transition stratified rocks 
of Werner; but in his time no distinction had been drawn 
between them: it w only later discoveries that have im¬ 
posed the necessity of more specific language, which may 
at once account for that want of precision by which his 
writings are so much obscured, and the deficiency of mi- 
fieralogical knowledge, with which he has been so frequently 
charircd. 


Werner, in the construction of hrs systematic arraoge- 
meiit, thought that he perceived grounds for considering 
all rocks, from granite down to clay-slate, as bearing marks 
of having been deposited; the original chaotic fluid; 
iu a certain deierniinate:,,order. In them no detritus, or 
any thing like organis«^ nature, was to be observed ; and 
lo this point every rock remaiiit^e:xiM 2 tly in the same state 
in which it was M tHe period if %st acquired solidity. 
To these alone dbc title oFurimiti^v#«»tattached. 


In the rocks imniediat^y 
is said m be the fint^ 

£lie limestone not 


limestone 
[ifiTerencej 
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f>^r menibers of the series were composed of fragments^ 
whfeh must have existed previously in a different itafei 
hence he inferred that these rocks were formed at X ^h- 
seq'uent period) which) from their consliiuent parts/ 
concluded, must have been after the creation of living api* 
mils, and nearly at the time when the earth passed from its 
^tfhljfOtic to its habitable stale *; and on these grounds he 
^'4]^Pguished this class by the name of Transition. 

this another class succeeded, also presenting new and 
•i&lmnct characters, one of the most remarkable of which is 
.{MMition. They are never found conformable with the 
transition rocks: while these present an uneven dr serrated 
outline, either from the natural contortions of the strata, or 
the broken edges of the highly inclined beds; the rocks 
which succeed 6il up the inequalities, and assume an ho¬ 
rizontal position. To them he gaie the name of fleetz 
rocks. 

Thus the system is divided into three great classes—the 
primitive, transition, and floetz. 

Although the transition has been known in this country 
as a separate class, only w'iihin a few years, yet it occupies 
a larger superficial extent in these islands than any other 
rock-formation. But before I proceed to trace its limits, 
?t may be proper to explain what is understood by the 
transition series. 

In doing this, and Indeed in whatever lelse I have stated 
with respect to the Wernerian geognosy, I beg to be un* 

. derstood as having taken it from th4t Work, which t con¬ 
sider as containing the most authentic account of the sy- 
' stem taught at Freyberg; I mean the th?r^ volume of Pro¬ 
fessor Jameson’s Mineralogy. As Wern^ has published 
no acos^unt of it himself, it is only from the w'orks of his 
pupils that w'e can become acquainted with his system. 
After the intense labour which has been bestowed on 
bringing it forward f, it cannot be supposed to contain any 
errors, according to the strict notions of Werner; and if 
his pupils find it necessary to introduce any material altera¬ 
tions, and so to mould it as to suit their own subsequent 
observations, it will no longer be the system of that philo¬ 
sopher,—which the arguments hi the present paper are 
alone intended to meet. 

The transition senes it composed of limestone^ grau« 


* Jameson's MlQ(enUk{fjr4^^1.ui. p. 14S. 

f Werner, “ after the mi«^ arduosts and lonp'Conlinued fnTestijrar'oni 
conducted with the most' dbiiimnare address, discovered the gai^ral uruc- 
Sure ot the crust df ^ Mltwraio^, vul. iii. p. 43. 
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wacke, and grauwacke-slate, trap and ilinty>slate. I^rne* 
stone ts placed first, as t)eing the oldest member, and is 
said to rest immediately on the newer clay-slate*. Of this 
tve have no instance which I am acquainted with in Scot¬ 
land, where, iitdccd, transition-limestone may be considered 
as rather of rare occurrence. Grauwacke and grauwacke- 
slatc are with us the principal members. The first t)fth^e 
is a stone usually of a bhieisb colour, passing into gray, and 
sontetimes grayish-red ; it is composed of fragments, oft^n 
of considerable size, bat sometimes so minute as to be 
scarcely dislingiiishabk*; these fragments arc quartz, clay- 
slate, flinty-slate, and occasionally jasper, which are agglu¬ 
tinated by a l>asis of clay-slate, through which minute par¬ 
ticles of mica are also sometimes di3[)ersed. 

Grauwackc-s*ate differs from the fine-grained granwa,cke 
only in its minute stratification and fissile character; it 
bears so strong a rc.«eniblance to clay-slalc in hand-speci¬ 
mens, that even an experienced eve cannot distinguish it; 
in the rock it is not so easily mistaken: it usually alternates 
with grauwacke, and is often remarkably contorted. Both 
substances are traversed by quartz veins, which are some¬ 
times of enormous dimensions, but generally very minute 
and abundant^ 

The only limestones of this class that I know of are 
three: First, that of Kac Ouarry, near Crook in Peebles¬ 
shire, where it is intcrsiralified with grauwacke, and con¬ 
tains abundance of shells, 'i’he second is that of Cumber¬ 
land, on the lakes of Windermere and Coniston, which also 
contains organised bodies. 'I'he third is the Plymouth 
limestone, which, according to the account of Professor 
Playfair, corroborated by Dp. Berger, is also transition- 
limestone; and in it Mr. Playfair status that he found a 
petrified shell f. I have not myself visited the spot; but it 
IS of consequence to observe, that the limestones of all 
these different districts exhibit traces of organic remains. 
The other transition-rocks are trap and flinty-slate J; but 
J have had no opportunity of observing either of them in 
their natural position. Such, according to Werner, is the 
extent of the transition series; but it does not comprehend 
all the rocks which occur in some of the transition districts, 
particularly that of Cumberland, although, with little ex¬ 
ception, it is adapted tu the south of Scotland in a very 
remarkable manner. 

* Jatnesoa’s Miueralogy, vol. iii.p. 147. 
f lllustratiam of the ^ttoiuau Theory, p. 165. . 

^ 1 iuspcct both these aboundin tibc mpuntain# of Guioberlaild, £rotn spe- 
diuetis I liave picked up among the,looie £ifs^neca% . 
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t may now notice the extent of country occupied by 
IpQcks or this description; but such is our limited acquaint* 
ance even with our own island, that it can be done only in 
an imperfect manner. We know too little of the north of 
Scotland, to be able to say what rocks occur beyond the 
Moray Frith; but it is by no means improbable, that when 
these regions have been more fully examined, the transition 
scries will be found among them. Indeed 1 have learnt 
from Dr. Macculloch, that it occurs in great abundance in 
the north. 

I am inclined to consider that it occupies a large propor¬ 
tion of Forfarshire; and if I be correct in an observation 
made on the banks of Loch Katrine several years ago, the 
transition rocks extend in that directioUk I have likewise 
found traces of them on the right bank of the Clyde, near 
Dalnotter Hill in Dunbartonshire. But the transition 
country \vc arc best acquainted with is that of the south of 
Scotland, which stretches entirely across the island. 

On the one side, it begins near the boundary between 
East Lothian and Berwickshire, and continues along the 
coast to a little beyond the river Tweed. Extending a 
line from the lirst, to a point on the west coast, between 
Glrvan and Ballantrae; and from the second, another which 
shall pass by Langholm, to a point between Annan and 
Carlisle, we shall lind nearly the whole of the intermediate 
space to be transition, excepting where granite comes in, 
and some partial dejioslics of later strata, which occupy 
the lower jiarts of the valleys of Nitb, Annan, &c. 

The mountainous district of Cumberland, Westmore¬ 
land, and the north of Lancashire, which is divided from 
the transition of the south of Scotland only by a small pro¬ 
portion of parallel straia*"^ belongs to the same, at least 
we know of none other with which it can be classed, al¬ 
though it contains a varieiv of rocks which cannot be re- 
ferred to any in the scries of Werner. 

Adjoining to this, in the western part of Yoikshire, the 
same rocks occur: it is on these that the limestone of In- 
glcborough and Whernside rests. To this succeeds the 
extensive district of parallel strata, including the coal-fields 
of Warrington and Wigan, and the great alluvial de- 
posiie of Cheshire. These bring us to the neighbourhood 
of the Welch mountains^ which I believe are all of the 

* This term has been applied to distinguish the sandstone strata, and in 
that sense 1 now use it: hi* objectionable, however; for ail stratiiicd rocks 
present the phsnomena of paraileithn ; 'Con*ei|[U<ntly, without quaiificatioo, 
Shis term aiTord* no duilltCtlMll. 
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same na|ure» some specimens having been given ^me hy ft 
member of this society, taken from the summit of 
don. Grauwacke, according to Mr. Aikin, makes its ap» 
pearance at Church Stretton in Shropshire* j and near Hay> 
on the border of Hereford, I obscrvetl it myself. 

A great part of Somerset, and, finally, the whole 
Pevon and Cornwall, again exce;)ting the granite, and f 
small portion of serpentine, and some other rocks, are^ip 
composed of transition strata. Thus, by extending a llnfi 
almost due south, from Berwick to the English Channel, 
tve ^all find a la^ge proportion of the country to the west 
composed of transition rocks ; while, so far as 1 know, 
none occurs to the east of it; although it is pobable that 
at Mount Sorrel h> Leicestershire some of the same series' 
may be found. 

We are stiH less acquainted with the precise limits of its 
extent hi Ireland ; we know, however, that it occupies the 
coast from Belfast Lough to the mountains of M*.rne, 
which arc of granite; it also extends westward as far as 
Monaghan, and probably much beyond that point. From 
what Mr. Weld states, in his account of Killarney, it ap¬ 
pears to be the principal rock of the Kerry mountains, and 
I know it occurs in great abundance in the county of 
Cork. 

Hence, even with the little information we possess re¬ 
specting its exact limits, we have enough to know, that 
the transition rocks form a very large proportion of the su¬ 
perficial extent of Great Britain and Ireland, and also com¬ 
prehend the principal mining districts. 

Having thus imperfectly chalked out the boimdaries, or 
rather iocaliites, of the transition districts in these islands, 
I shall endeavour to show that some of the rocks of Corn¬ 
wall arc grauwacke, in ail respects similar to some of the 
south of Scotland; and if strata maybe compared to the 
leaves of a hook, a few decided and indisputable specimens 
are sufficient to characterize a district. 

It was in consequence of some observations during a 
tour through Cornwall and Devon last summer, that 1 was 
led tu suspect this class stood in a difl'erent relation in point 
of period, with respect to granite, from that which I had 
hitherto conceived: greater experience, or perhaps sufficient 
attention to the writings of Dr. Hutton, might have pointed 
out this before. Had I looked more attentively into his 
description of the granite disiriejt of G^loway, and at the 
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%ame time attended to the nature of the stratified rock of 
^tchthat country is principally composed, this fact would 
atot have been new to me now. There were other circum¬ 
stances, however, which severally contributed to prevent 
me from supposing that grauwacke could occur in this po¬ 
sition. 

First, the unlimited use to which Dr. Hutton applied the 
lefm alpine schutrtSt left us tjuite uncertain with respect t® 
the species of rock he meant; secondly, the alteration in- 
'duced on grauwacke,* near its junction with granite,—a cir¬ 
cumstance so strikingly excmjMifted in Galloway, that I own 
it deceived myself; and, lastly, the iissertiaa I have so 
often heard repeated by the Wernerian geognosts, that 
granite veins never occurred excepting in rocks formed of 
the same constituents, alluding to gneiss and mica*slate. 

Before I visited Cornwall, 1 knew that granite abounded 
in the Stannaries, and that tin ami wolfram, metals which 
srre considered nearly of the highest antiquity, were there 
common productions. T therefore exjiected to meet with 
a perfect epitome of the Werneria*i system, containing the 
usual series of primitive rocks, descending from granite, 
through gneiss, miea*slate, and clay-slate, with all the eif 
cioteras of serpentines., traps and porphyries; but in this 
I was mistaken. 

On my approach to Exeter through Somerset, I first ob¬ 
served the transition strata between Bridgewater and Taun¬ 
ton; (Nos. 1 and 2*) and from thence traced -them, more 
or less distinctly, till I crossed the river Teign, which 
bounds Dartmore on the east. Thus far ^great pait of the 
country is very flat, some of it extrefnely hilly as a niad, 
but none of it mountainous. The transition strata are by 
no means -continuous, and in many places appear only iu 
small projections above the surface. 

On the riglit bank -of the Teign, the road v/inds up the 
side of a steej) hill; stul where the rock is cut, there is a 
' considerable display of strata, having all the external ap¬ 
pearance of grauwacke. On examining it, I found some 
of the strata coarser than ot|iers; hut, iu general, the grain 
was extremely fine, (Nos. 5, 6, 7*) the texture solicT and 
compact, the colour very dark-gray: it was very tough un-* 
der the hammer, it broke with a smooth and somewhat 
cnnchoidal fracture, and did n®t split into the thin laminae 
of the grauwacke-slate. This appearance puzzled me at 
$rst; the rock preseuted all the external characters of grau- 

* Tlie numbeiwisin tellie^%|pei^x,at tbc end of this paper. 
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wacke, and yet internally it was different. I had not 
ceeded many paces, however, when I came upon granrtftj* 
(No. 8.^< the proximity of which, as before mentioned, hi 
always marked by a very material alteration in the con¬ 
sistence of ihe adjoining rock. This alteration, I observe, 
w'as not unnoticed by Dr. Berger, in his interesting paper* 
on the physical structure of Devon and Cornwall. Ill 
mentioning granwacke, which he distinguishes from grau- 
wacko-slaie oiily by its compactness, he says, “It is found' 
higher up than the granwacke-slate, it may be supposed to 
have been precipitated more slow ly, and under loss power¬ 
ful pressure j whereby the mass has been allowed to con¬ 
tract, and to assume a kind of crystallization. It rests im<* 
mediately on granite.^* The conclusions he draws are dif¬ 
ferent from mine; but from the above quotation it appears, 
that the circumstance I observed at Teign Bridge is usual 
in similar situations all over Cornwall. 

Near St. Austle, on the road leading to Carclaze mine, I 
found granwacke, (No. 23 .) in my opinion extremely well 
characterized ; also on the road to Cambourn, not far from 
Dolcoath, (No. 31.); likewise on the shore near Penzance 
(No. 42 , 43 .)# Here it is also fine-grained, and lough un¬ 
der the hammer, and at no great distance from granite. 
Near Oakhamplon, I found it along with grauw-acke-slate, 
in the most unequivocal state, (No, 57-) ; and on the 
shores of the Bristol Channel, near Ilfracombe, the rocks 
are all of the same material t- 

Here, on the beach, to the west of the town, I spent 
some hours the evening before 1 crossed to Swansea ; and 
found nothing among the r< cks, lo lead me for a moment 
to question that they were wliolly eomposed of granwacke. 
Indeed 1 even remarked some of the contortions w'hich are 
so common in tins rock. Next morning, however, when 
walking down to the boat, under a point where a small 
b.attery is built, I fouud on the trodden surface of the rock, 
an appearance very similar to mica-slate, for which sub¬ 
stance if might readily be mistaken (No. 61, 62.); but this 
resemblance appears to be owing lo the friction of the feet, 
and the action of the weather, on a variety of grauwacke 
containing an unusual proportion of mica. 

By casting an eye over the map of Cornwall, it wmII be 
observed, that the above specimens sclepti^d from the 

V 

• Oeolqgical Tri^ntacttcms, vnl.|. p. 112. 

f The Kpecimeus <it)ude4 to by the gentlemen present 

-when this p»per wet read, who copsiiinred thpee .£r(;in the road leading lo, 
Car^b/e mine, and from near P4khatit|p||;V|i^ and those front 

the vicinity of Penaance as greeasfotiis X"'* ' ' ^ ^ 
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most remole corners of the peninsula. On examination, 1. 
tlhink they will be found su^ciently similar to the grau- 
wacke of Werner, to be entitled to be classed along with 
that rockJ Dr. Berger, in his paper on the physical struc¬ 
ture of Cornwall, gives them no other name; and if autho¬ 
rity is to be qualilied by experience, the opinion of one 
^who has traced the footsteps of Saussure, and who has 
studied the geognosy of Werner with the utmost en¬ 
thusiasm, cannot fail to be received w'ith respect. 

I have thus endeavour ’d to show by the selection of spe¬ 
cimens, and hv the opinion of a very scientific observer, 
that the stratified rock td Cornwall is grauwacke. It would 
he uncandul, however, not to ac knowledge, that \\\t general 
texture of this rock was diflerent from the grauwacke of 
the scHtih of Scoiland; it was more of the slaty variety, 
and frequently seemed, from its smooth and soil feel, to 
contain a Urge proportion of magnesian earth*. 

I inidcrsTand, that in a course of lectures now dt-livering, 
a very material alteration has been proposed upon the Wer¬ 
nerian system, in order to inirocluee this rock in a position 
distinct, and very distant from grauwacke. It appears to 
me much more simple to suppose, that rocks of the same 
cla«s, in different districts, may present peculiar characters, 
than that the operations of nature should have been so 
multiplied and complicated, as to afford the eudless distinc¬ 
tions which are thus required. Indeed, 1 cannot help 
thinking, that if the killas of Cornwall had beej; sufiiciciitly 
known, it would have excluded entirelv the introduction of 
that harsh-sounding German term Grauwacke. Killas ap¬ 
pears to me to be as proper a traushition of that word as 
Specular Iron-ore is of Ei.scn-gianz, and J think may be 
used with great propriety; diatiriguishing grauwacke and 
grauwacke-slaic, by amorphous and schistose killas. 

1'he only other rock ol any imiiortance in Cornwall is 
gramte, termed Growan by the common people,—a name 
also given to clay-porpiivry, a substance found pretty fre¬ 
quently in large veins (Nos. 16 to 19, i?8, 46.)* flte shades 
of distinction chronicled by the mineralogist cannot be 
expected to attract llie atteutioa of the miner, who knows 
but two rocks, growan and killas, throughout the Stan¬ 
naries. It has been thought that a distinct ruck was uti- 

* Since I read this paper, I have had occasion tn pass through the trans¬ 
ition country of Peeblesshire, Sec. On former occasions, I was in the habit 
of searching for characteristic specimens of the grauwacke ; I n- w looked 
for such as ressexnbled the IdHas of Cornwall, which 1 found in abundance 
(Nos. 62,63). 

B4 
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der^toorl by the term Elvan; butlhis Is a* mistake : 
may sometimes be greenstone, but in general is either kiltiul 
or granit'e, and is so termed by the mifter when he finda 
ih^ock harder to work in one place than in another. 

Before T entered Cornwall, I was led to believe that it 
abounded in two kinds of granite, Primary and Secondary, 
Never having had an opportunity of comparing them ** 
sUu, 1 was anxious to do so here, and different localities 
were pointed out to me: these I examined with care, but 
could discover no grounds to justify any distinction. Dr. 
Berger makes no mention of secondary granite ; and an¬ 
other gentleman, whose opinion on this, as on most sub¬ 
jects, will be received with the utmost deference, and who 
had the same object in view, during a visit made since I 
was there, informs me that he could discover no dlsiinciian 
at all. 

It is therefore of importance to ascertain whether the 
granite of Cornwall he new or old j which will easily be 
done, by comparing the appearances it prcsetits, with the 
descriptions of these rocks as given in the Wernerian 
school; it is there taught, that three formations of granite 
liave been ascertained. 

The oId■e^t is the basis or nucleus, round which all other 
rocks have been deposited. The second occurs only in 
reins, traversing only the granite of the older formation. 
The third rests on some of the older primitive rocks, in 
im con form able and overlying position. From thin de¬ 
scription of its external relations, it is evident that the 
granite of Cornwall can neither he the second nor third. 

' With respect to its intertial structure, we have the follow¬ 
ing definition : Grani'e is u granular aTgreiraied rock, com- 

I iosed of felspar, (juarlz, and mica. These alternate from 
urge to sni.i!l, and even to very tine granular. 1'i.e large 
and coarse "lanular nsuallv hc'onfr to the oldest; the small 
and fine graimlar to the newest gramic formations. Be¬ 
sides felspar, quaitz and mica, other fossils sometimes 
occur in it; of these, schorl is the most frequent, liien 
garnet and tinstone*. 

At Penzance I observed some btiildings constructed of a 
remarkably fine-grained granite; but this I nowhere saw 
in situ: otherwise, from Teiirn Bridge, where I first set niy 
loot on granite, to the Landes End, it is generally of that 
character which entitles it to be ranked with the oldest va- 
mry (Nos. 8, 21, 27, 34, 35, 34, 33 ); In many places it 

j « 

* Jameson's Miueralo^, Wl. iSf. p. lOS, Ssc. 
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his suffered.to a Aosf wonderful extent by decomposition; 
bai where it retains its freshness, no granite can possibly 
be belter characterisSbd. The specimens which I was able 
to bring away,*and which are now before the Society, are 
by no means adequate to convey an idea of the coarse tex¬ 
ture it sometimes presents. In the granite of Dartmoor, 
the crystals of felspar are uncommonly large, often four 
inches in length. 1 believe it was from this neifihhourhood 
that the flags of the footpath on Westminster l^ridge were 
brought; in these, crystaJi of felspar nearly as large may be 
observed. 

pro be continued.] 


III. Discovery of ike Composition of the Arragonite. Jn a 
Letter from Professor Stromeyer of Gottingen to Pro^ 
fessor Gilbert of Leipzig. Dated 23d! Feb» 1913. 

Tl hk arragonite is one of the minerals on tl^e analysis of 
which I have been employed this winter. You will be sur¬ 
prised that 1 have attempted to submit this substance to a 
new analysis, when it had been already inprestigated by 
Klaproth, Vauquelin, Fourcroy, Bucholz, Thenard, and 
Biot, who had unanimously declared it to be carbonate of 
lime, differing neither in the quality, nor in the qmmtily of 
its component parts from the common rhornboidal crystals. 
However accurate and demonstrative their experiments ap¬ 
peared to be, I confess I have always entertained some 
doubt of their sufflciency; since such a case of a structure 
totally different, without any difference in the composition, 
would be completely singular, and at variance with eveiy 
other fact in crystallography and crystallotoniy. I am 
therefore particularly happy in being able to announce to 
you, that i have at last succeeded in discovering an essential 
diflereace betvieen the arragonite and the crystallized car¬ 
bonate of lime, and to remove this striking conlraciiclion 
from the science. The arragonite contains, besides car¬ 
bonate of lime, also carbonate ol strontia, chemically united 
with it in a constant proportion, and constituting a true 
natural triple combination of the carbonic acid with lime 
and strontia. The quantity of the carbonate of strontia in 
the arragonite amouiils to between 3 and 4 per cent. That 
so great a quantity of carbonate of strontia should escape 
the notice of those who have examined this mineral, I can 
only attribute to this circumstance ; that they have consi¬ 
dered the sulphite! of strontil as equally insoluble in water 

with 
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with that of baryta, and hence supposed that, if the iirra- 
gonite contained stroiitia, it must infallibly be precipitated 
from the solution in muriatic or nitric acid, by the sulphuric 
acid, or bv a salt containing it, when the solution was only 
diluTed in such a degree that the lime would not be separated 
from it. 'J'his supposition is however not true, as 1 have 
formerly had occasion to remark in my analysis of llie sul¬ 
phate of sirontia from Suntel. 

'Fhere is in general a great resemblance in the chemical 
relations of struntia and lime. It is tiiereiorc very diHicult 
to separate them, and I have only been able to do it effec¬ 
tually, by dissolving the arragoiiite in pure nitric acid, eva¬ 
porating the solution to crystallization, and treating the 
crystalline mass with alcohol, in which the nitrate of 
stronlia is not soluble. In the evaporation of the sulution, 
we may be convinced that it contains strontia. If we carry 
the evaporation nearly to the point of crystallization of the 
nitrate of lime, the nitrate of stronita is deposited while it 
is cooling, and often during the evaporation, if it was nearly 
neutral, in small octahedral crystals which arc left unaltered 
when alcohol is poured on the mass. 

You w ill naturally ask if this quantity of the carbonate 
of strontia can be sufheient to produce the striking pccu- 
I’tarity of the appearance of the arragonilc ; and I believe I 
may safely answer that it can. Many experiments which 
1 have made in analysing the natural magnesian limestones, 
scent to show that even small proportions of substances 
possessed of strong powers of crystallization may cause 
other substances to assume their form. For example, I 
have analysed a specimen of perfectly rhomboidal magne¬ 
sian spar from iit. Goihard, which contained only 7 per 
cent, of carbonate of lime. In flic same manner 1 have 
found reason to think that many of the sparry iron st<mcs 
derive their rhomboidal ibrii) from the carbonate of lime 
which they contain. May it not therefore be imagined, 
that the ciystalline form of the arragonite depends on that 
of the carbonate of strontia, which, has certainly stronger 
powers of crystallization than the catbonate of hmc ? As 
far however as I know, the st»ontianite has not yet been found 
perfectly crystallized: hence its proper structure is unknowm, 
and nothing can be decided positively respecting it. But 
may not the circumstance of the frequent confusion of the 
arragonite with struntiauite be considered as favouring my 
opinion ? , 

My experiments on the magnestaii limestones were un¬ 
dertaken with a view to investigate whether the laws laid 

.. ' . down 
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down by Professor Berzelius, for the mixture of the artifi¬ 
cial triple coinpountls, or ‘^double salts/* take place also in 
natural combinations. The results which I have hitherto 
obtained, from more than ten analyses of diiferent mag^' 
nesian limestones, agree beyond all expectation with the 
views of Berzelius. 

T shall also observe in the last place, that I have found 
both in the Saxon strontianitc from Braundorfi* near 
Freyberg, and in the Scotch strontianitc analysed by Pel¬ 
letier and Klaproth, several parts in 100 ot carbonate of 
lime, ft was this occurrence of small portions of carbonate 
of lime with the carbonate of strontia, that led me to the 
examination of the arragonite, which has furnished the re¬ 
sults that 1 have had the |)lcasutc of communicating to you. 

[It appears also from the correspondence of the gentle¬ 
man who has favoured us with a manuscript copy of this 
letter Irom the continent, that some traces of strontia had 
before bi'en observed in Carrara marble by a pupil of Ga- 
dolin in Abo, who extraeted it by digesting a large quantity 
of powdered marble «nh a little muriatic acid: but our 
correspondent remarks that Carrara marble does not possess 
the properties of the arragonite.] 


IV. Report of the Naiioval Vaccine Esiahlhhwent, Dated 

22d Jprdt 1813. 

To the Right Ho?}. Viscount Sidmouth, Principal Secre~ 
tanj of Statef Home Dtpcir/meJity &fc. ^c. 

N.itioiinl V u'cire Establlshmenr, 

T l-oiceMer-Si^iMre, April 2f2, 1813. 

HE Board of the National Vaccine Esta¬ 
blishment have the honour of informing your lordship, that 
during the year 1812 the Surgeons appointed by their au- 
ihoritv to the nine Stations in London have vaccinated 
4,5‘2l persons, and have dislribuled 23,219 charges of vac¬ 
cine lymph to the public. The number vaccinated this year 
exceeds that of 1811 by 1,373, and the demand for lymph 
has been often so great that it could not without difhculty 
be supplied. The Board had last year reason to think that 
nearly two-thirds of the children born in the metropolis 
were vaccinated by charitable Institutions, or private practi¬ 
tioners. There is now reason to believe that ilifce-fourths 
of those born are submitted to that salulary operation. 
But though the prejudices against the cow-puck, which have 
been artfully encouraged by ignorant and interested men, 

appear 
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generally to decline in the metropolis, as well as in 
aifcMr parts of these dominions, yet it is with concern that 
the Board have noticed the increase of mortality from small¬ 
pox in this city, last year, to the number of 1,287« 

Previous to the discovery of vaccination the average 
Aumber of deaths from small-pox, within the Bills of Mor¬ 
tality, was 2000; and though in the last ten years 133,139 
|)ersons were added to the population of this great city, yet 
m 1811, by the benefit of vaccinatioLi, the mortality was 
seduced to 751. The increase in the last year we have rea¬ 
son to ascribe to the rash and inconsiderate manner in which 
gneat numbers are still inoculated for the smail-pox, and 
afterwards required to attend two or three times a week, at 
ibe place of inoculation, in every stage of their illness. 
This practice of inoculation, and of promiscuous intercourse 
ef^the patients at the same time with society, is the great 
means by which this disease is kept in existence, and its in¬ 
fection propagated to persons and places w'hcre it would not 
otherwise be seen. This is not only tiie opinion of this 
Board, founded on observation, but it is a fact confirmed by 
eomniuolcations to them from the best authorities, and by 
ihe most unprejudiced characters. 

I'he respectable College of Surgeons of Dublin allege 
that the practice of inoculation not only supplies a constant 
'Source of infection, but prevents the extinction of the dis¬ 
ease for even a short interval. 

Tlie populous city of Norwich was never free from it till 
the discovery of vaccination, but since that period it has 
experienced occasional rcniissions from its ravages. In 
1807, after its disappearance for some time, the disorder 
was brought into that city by a vagrant from London, who, 
btfore the Magistrates wore apprized of it, or before the 
salutary advice given by the Faculty to provide a place where 
Mich person might be secluded from intercourse with the 
luhibitanis could be adopted, communicated (he conla- 
|;ion. Of 1,200, who took the inteciion, 203 died. At 
iViat period, viz. 1S07, the prejudices against vaccination 
had not subsided. But in 1812, when that city was 
threatened with a siuiiiar visitation, by (lie appearruice of 
the .small-pox in the neighbourhood, the Magistrates, the 
Faculty, and the Clergy, concurred in recommending vac¬ 
cination. Between the loth of August and 22d of Octo¬ 
ber following, 1316 persons were vaccinated. The result 
was, that though one geiuleinan, whose child the Faculty 
retused Uj inociuau:, procured matter of small-pox, which 
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lie applied himself, and from this source seven penons 
toolrthe infection, yet by means of this seasonable vaocina* 
tion not a life was lost. 

This resulr, so different from tbe^nts of ISOfyoannot 
but make an impression on every lakid open to eonvi'Ctton^ 
w'hen vaccination was not performed 1,200 persons took 
the small-pox, of which number 203 died: when spet^ 
recourse was had to vaccination there was not a single vic¬ 
tim to the disease. 

But it is not at home only that lessons so mneh to the 
credit of this new art may be learned. The Iteard have 
abundant communications from every quarter ot tlic world 
tTqually to its advantage. To detail all the evideoese whidi 
they may have received as to its efficacy, not only in pre¬ 
venting the sniall-pox, but its power to suppress its ravages 
under the most unfavourable and threatening circumstances, 
would extend this Report to an improper and an utnvsmd 
length. They will content themselves with mentioning a 
lewTparticulars, which they trust will recommend k to the 
favour and conlidence of their countrymen, and to the fos¬ 
tering care of Government. 

On the continent of India vaccination has been haikj 
as the greatest blessing, and has been practised with the 
greatest success and in ilie most extensive mannfi-. 

In the islands of Ceylon and Bourbon it has l>een received 
in a manner no !t>s favourable, and been practised with aa 
effect no less beneficial. In the isle of Ceylon, since its 
first introduction, more than 200,(’00 persons liave beea 
vaccinated; 30,4 91 in the year 1811 only, as a|>^»ca« by 
the subjoined table from Mr. Anderson, the superiuteudani- 
general, to whom but one case of failure in preventimg the 
small-pox (and the circumstances of this case retKier it 
very doubtful) has occurred, in the great numbers which 
he has seen. 

At the Cape of Good Hope the small-pox is dreaded as 
much as the plague, and it has proved there little less de¬ 
structive to human life. JUird Caledon, the late go\«crtiof, 
established at Cape Town a vaccine institution, w hich was 
soon called into .activity under his successor Sir J. Cradock. 
The colony consists of a population of 80 or 100,i000 indi¬ 
viduals, of which number it was supposed 15,0()0 were sub¬ 
ject to take the infection of the sniall-pox, which appeared 
there on the 12th March 1812. Between that time and 
the 4 th .Tulv following 233 persons caught ihedirease, of 
which number 100 died. The remaining part of the in¬ 
habitants liable to the disorder were preserved by an active 

vaccinatioujt 



§0 Report of the 

Vaccination^ in which all the faculty in the place, as well 
as the regimental and garrison surgeons, strenuously ex¬ 
erted themselves. 

From the various details with which the Board have been 
favoured, we think it our duty to select one instance, as 
tending to show in a most pointed manner the power of 
the vaccine lymph to arrest the contagion of the small¬ 
pox. 

Four hundred negroes from Mosambique wefe on the ist 
of March landed at Cape Town, one of whom, a woman, 
was on the 5th succeeding afflicted with the couHuent small¬ 
pox in its most virulent form. This female was at that 
time inhabiting a large room, in common with 200 more 
of her companions, not separated either by day or by night. 
On the report of this case the whole of these victims of 

avarice and cupidity/* as the surgeon terms them, were 
immediately subjected to vaccination, and on the following 
day removed to a small island (Paarden Island) at a little 
distance from the towm. A few days after this the woman 
fell a sacrifice to the most aggravated character of that 
dreadful disease. Of the aggregate number of negroes, 7B 
individuals received the vaccine disorder, and underwent the 
regular course of its action. From these subjects the re¬ 
maining portion were vaccinated. ‘‘They remained on the 
island 50 days, during which no further case of sinall-pox 
made its appearance, although they had been exposed to 
the whole strength of the contagious atmosphere, nor is 
there a single instance wherein any of this large proportion 
of persons became subject to the small-pox.’* It is added 
by the professional gentleman who writes this account, 
that throughout the entire course of this “ arduous struggle" 
(the general vaccination) not a single instance had come to 
his know ledge of the failure of vaccination in protecting 
the individual from the small-pox, where the former was 
ascertained to have taken effect. 

At the Havaimah, by the account w-riiten by Dr. Thomas 
Korney, Secretary to the Commit tee of Vaccination, 13,447 
persons were vaccinated in tSlO; p,315 of these persons 
had been vaccinated in the city of IJavannah alone, with 
so good an etfect, that for two years nut a single person had 
been interred in the public burying-ground of that city who 
■died of the small-pox, which before was a great cause of 
mortality in it. 

Ill the Caraccas, and in Spanish America, the small-pos 
has been extinguished by vaccination. 

The accounts from various parts of Europe arc almost as 

favourable 
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favourable. In the Report of last year it was observed, tlut 
the small-pox was extinguished at Milan, and at Vienna, 
in which latter place for many years the average tnortahty 
from it had amounted to SOU. 

From Malta information has been received, that not only 
His Majesty’s ships are supplied with lymph to vaccinate 
such sailors as may not have had the small-pox, but that 
the children of the aniheers of the Dock-yard, and nearly 
3000 Maltese children, have been vaccinated by the Insti¬ 
tution there (gratis): and it i^ added by Mr. Alien', tlte 
surgeon of the Dock-yard, tbaj during a residence of seven 
years at Malta, he lias never known an instance of one of 
them being afterwards afBictcd with the small-pox. 

Russia has likewise participated in the benefit of vacci¬ 
nation. It was introduced into the Russian empire in 1804; 
and since that lime, in its various provinces, l,23o,C37 have 
been vaccinated; and so uniforndy successf ul has vaccina¬ 
tion keen, that it has been termed, in the language of that 
country, the pock of surely. Dr. Crighlon, physician to 
the Emperor of all the Russias, observes, supposing (ac¬ 
cording to a well-founded rule of calculation) that befoire 
the introduction of vaccination every seventh child died 
annually of the small-pox, vaccination has saved the Iiv«s, 
in the Rusaiau empire, of children, siuce the ye^r 

J804. 

'I’lie Government of France appears to have taken th« 
greatest pains to secure to the jitople all the advantages 
which could be derived from this discovery. A centrai 
institution was soon estuhlishcd at i'aris, to encourage arwi 
to promote the practice of vaccination, and a similar <plan 
for the same purpose was adopted in ever\ con-ideraUle 
provincial town, 'i’hese provincial m-.tituiivms were not 
long aiio ordered to make a return to the Gcuemment, of 
the state of vaceimition in their several districts. From 
these documents a Report has been drawn up by Mr. Ber- 
thollet, Perce and fJaile, philosc'phers of the first reputation, 
and subniitied to the class of physical sciences of the Im¬ 
perial Institute; in which it is affirmed, that of 2 , 67156^2 
subjects, properly vaccinated in France, only seven cases 
appear of patients having afierwards taken the small-pox; 
which is as 1 to 381,066. It is added, that the weU'% 
authenticated instances of persons taking the small-po* 
after inoculation for that disease had perfectly succeeded, 
are proportionably far more numerous ; and also tha^ in 
Geneva, Rouen, and several other large cities, where ;he 

Jenneriaa 
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Jenn^i^an ^system ha< not been circumscribed by poputaf 
prejudice^ the small-pox is no longer known ; ana the re¬ 
gisters exhibit strong evidence of consequent increasing pou 
pulation. The report concludes with expressing great hbpeS 
tiyt this pestilential disorder will ultimately disappear from 

‘ iThis object will doubtless be greatly forwarded by the 
lijie of conduct adopted by the Royal College of Surgeons 
sn Ixmdoii; in which city^ notwithstanding the artifices 
practised, and the falsehoods* even propagated to discredit 
vaccination, it is even now gaining ground. The Royal 
College of Surgeons have resolved not to inoculate with 
variolous matter, llie College of Surgeons of Dublin have 
formed the same resolution. In Gloucestershire sixty-three 
surgeons, convinced of the pernicious tendency of inocula¬ 
tion to support and propagate the small-pox, associated, and 
pledged themselves to decline the practice of it. 

The National Vaccine Establishment have recommended 
the imitation of such examples to the members of the pro¬ 
fession in every part of these dominions, and they have no 
doubt but that the good effects of such advice i||j|l soon ap¬ 
pear, in the diminished mortality and the increased popu¬ 
lation of the country. 

It may be proper to add, that the surgeons at nine sta¬ 
tions of this metropolis reported to us on the 14th of last 
January, that they had no complaint of any person vacci¬ 
nated by them having afterwards had the small-pox. 

The Board have again the pleasure of stating, that the 
money granted by Parliament during the last session has 
been sufficient to defray the expenses of the year 1812 j 
and they are of opinion that the same sum will be adequate 
to the expenditure of the current year. 

Fr. Milman, President. 

By Order of the Board, 

James Hervey, M.D. Register. 

* In the bills of mortality for the last year, the death of two pmoni was 
said to have been occasioned by the cow.pock; but, upon investigation by 
the fiosrd of the National Vacciue Establishment, they were found to have 
died from other causes, and the assertion was proved to be without foun¬ 
dation. 
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V I 

On the Vaccine Disorder^ by Dr, Servando site MsillfT 
Noriega, an Ecclesiastic*. 

Dated J.ondon, 10th January 181?. 

The small'fvox, as well as the measles, were unknown m 
New Spain before the conquest. They were brought th.cri?, 
says Torquemadaf, by a negro from Pamfilo of Narvaez, 
and they occasioned such destruction, that he does not he¬ 
sitate to affirm that the greatest part of the Indians died, 
among whom was the emperor Cuitlahaatzin,\vho succeeded 
Monicziinie. It is siatcd, that according to the reporU 
which Cortes ordered to he made to him, there died in the 
empire of Mtxico alone three millions and a half. It was 
not long before fresh variolous infection was brought over, 
and according to Torquemada eight hundred thousand In¬ 
dians peri sited. 

Europe has continued to communicate this scourge at 
intervals of ihiny, twenty, or a less number of years, and 
the infection extending Itself from Vera Cruz to the most 
remote parts, has lil:e a destructive plague spread terror, 
death «ud desolation, over thafc^continent. I'he longer it 
is retarded, the ipore fatal it beenmes, because the danger 
increases wdih the age of the suffi rers. Thirty-three years 
ago there were carried off more than ten thousand persons 
in the towns of Mexico and Puebla alone by this contagion, 
winch was the last but one that has visited that kitigdom, 
and was brought tiiere after an interv.ai of nineteen years. 
It was from ihi.s last attack that I was a suiTercr in 
my native country, Monterrv, the c.apii.'il ofrthe n-ew 
kingdom of Leon : and there war- not a lannlv who did not 
put on mouniinc:. Some of these families dlsajipeared al¬ 
together, because they were all adult persons, and had been 
seized by the epidemic in the city. 'I'fio.se who lived in 
the coiiuiry were prcseived from its inlhtcwcc by hanking 
die dnng-hills of the large and small cattle around llielr 
dwellinits. 

I'lie small-pox .acts wiili the tfreatest virulence ujion those 
parts of the hodv most cxi)<'*>ed to the sub, such as the face 
and hands: and as tiic Indians are more exposed by their 
habit of life and manner of f lotlung, the havoc whicli it 
Riakes among them is more horrible. 

'rorqiiemada says, speaking of the first introduction of 
the infection, that ilie reason why it killed so many, was, 

• Trora “ Report rf the National Vaccine Est.iblishment, SGtli April 1813. 
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because the Indians were ignorant of the nature of the dis«i 
ease, and (Vathed and scratched tlicmselves. * f 

In the new kingdom of Leon there were several wander* 
ing nations, so warlike that the Spaniards could not with 
arms in their hands resist their attacks upon their towns; 
the small-pox, however, extirpated alnmst all of them} and 
fifty years ago heaefis of bones, like so many trophies of the 
disease, were to be seen under the old tufted oaks in the 
fields. At this pii;sent time, when a savage sees one of his 
companions attacked with the infection, he leaves him, his 
horse, and his provisions, and dies, to a great distance in the 
woods. 

It has never happened that the Spaniards have secured 
themselves against infection by stopping their comniunica- 
liiins with the Indians. 

As soon as the inoculation for the natural small-pox was 
introduced into Europe, the Archbishop of Mexico, Haro, 
ordered the curates and ecclesiastics to perform it through 
their several towns with their own hand«; and although 
the prejudices and scruples of some liindcrcd the practice 
becoming gctieral, it is certain that to this inoculation is to 
be attril>utcd the dimini died e\il which the si}IaU’'pox oc- 
casi>incd fountcn ycais ago. 

'i he King of Spain having sent the a*"! of vaccination 
vith Dr. 13 'dinis, it was rcctovcd with such pompous cere¬ 
monies, both cuii'and military, that the people caught the 
enthusiasm. I believe that not a person remained at that 
lime unvaccinated’. The Viceroy’s ladvlicrsclf, Dona dues de 
'J'oregni, cm ployed herself in vaccinating the Indian children. 
And as the vaccine is found in the cows of the provinces of 
I’uelda and Michaiiacan, c\cty bodv liaving it at hand, ail 
the children arc now vaccinated, and the sniall-pox lias not 
appeared for fourteen vears. They already bcli(-vc their 
country to be free from such a scourge; and shoukl its 
contagion appear again in Vera Cruz, ii w'.>uid be easy to 
counteract it in thebeginnintr by employing the vaccine, al¬ 
though its use miirht have been for some tunc laid aside. 

The oelebia'.ed Dr. IJnamic also writes at Luna, that in 
the two towns of the iSierra of Peru there had been no 
small-pox, becaii&e the inhaidtanls inoculated themselves 
bv milking the cows who actually liad the vactiiie. Upon 
being asked, whether they had ever the small-pox, they an- 
•gweted, they only had a few pimples on their hiiiuJs. 

(Signed) Dr. Seuvando de Meir y Nokiega. 

V. On 
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V. QjB the Pf'oductwn the brown Oxide of head, under 
drcumstames which have not been tdlherlo observed. 
By M. Chevukul 

Jt is well known that lead is susceptible of combining 
wiih oxygen in various proportions, and of forming rec^ 
brown, and yellow oxides which have not the same affinity 
for the acids. It is from this affinity of lead for different 
quantities of oxygen, and Irom the dUposuion of the yel¬ 
low oxide to form sails, that the cause of the phaenomena 
which we have observed must he deduced. When we mix 
red oxide of had with nitric acid, we may observe that one 
part of the oxide is brought to the state of yellow oxide, 
which is dissolved, while the other part is combined with 
the oxygen abandfmed by the former to form brown oxide, 
which is not dissolved. Hitherto only two cases have been 
remarked, in which the brown oxide of lead was produced: 
that to which I have alluded, is where the red or yellow 
oxide of lead is in contact with the oxygenated muriatic 
acid: accident brought another under my notice, which I 
shall now communicate. 1 had been treating some plate- 
glass (crystal) reduced into a fine powder with nitric acid, 
with a view of analysing it. The matter which was insuln- 
ble in the acid had been washed and calcined, .and then 
Jieated in a plaiina crucihlc with three limes its weight of 
potash. When we ililuted with water the mass which had 
been liised, an alkaline solution was obtained, plenty of 
silcx and yellow oxide of lead, and it was reinarkcd that 
the platiua spatula which remained in the crucible during 
the operation contained at its extremity a button of au 
alloy of fdutina and lead; the bottom of the ciuciblc was 
coveted with a similar alloy. The alkrdine mass diluted 
with water deposited a brown crystallized powder which 
had ainciallic appearance: I took it at lirst tor iridium ; 
but after having washed it, and poured nitric acid upon it, 
the latter assumed a fir.e red coionr, which it lost bv llitra¬ 
tion : as the l)rown oxide of lead presents the same plise- 
uomenon, I thought that the brown powder might be this 
very oxide. The following experiments proved that 1 w^as 
riglit; this powder exposed to heat in a gl.ass tube was re¬ 
duced to litharge with effervescence; when treated with 
the muriatic acid, it exhaled abundance of oxyiiuirialic gas, 
and formed muriate of lead, which crystallized in brilliant 
flakes. According to these results, it is evident that in the 
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treatipent of glass with potash, a part of the yeUow 
if'/eoii^wttkfi enters into composition^ had been decun^i 
posed into metallk hud and brown oxide ; Utat this decom-' 
poHtim tbas proceed in virtue of the affinity <f had for- 
plathiOt and tf tked (f lhe yellow oaide of leaafor an excess 
tf axygen.' (- 

I stn of opinion, that in this case the potash does 
not detertnine i^tiyperoxidation of the lead, by the 
affinity which exercise over the oxide at the maxi- 

nuim, as happ^W^vith the oxide of tin at the timiimum 
dissolved‘in potash. I found my opinion npg^i the cirenm- 
Stance of the potash having more affinity for the yellow 
oxide of lead than for the brown oxide; for, in the operation 
which I have described, the latter oxulc had not been dis¬ 
solved in the water with the alkali; wheivas the portion of 
yellow oxide which had not been altered was dissolved al¬ 
most entirely. I'o conclude ; the crystalline form of the 
brown oxide of lead proves clearly, that it bad been at first 
in solution, and that it was afterwards separated from its 
solvent, probably upon cooling. 

results from what I have detailed, that ^^K^^latina 
ilplch is in contact with yellow oxide of lead '^pbrms a 
part analogous to that of the nitric acid which acts upon the 
minimum ; with this difference, however, that the platina, 
not l>eiiig capable of being combined with the oxide of 
lead, determines the complete reduction of the oxide which 
it attracts ; whereas the nitric acid only determined, in the 
minimum, the separation of that part of the oxygen which 
refuse*! to combine with the yellow oxide: in both cases, 
the affinity of the yellow oxide and of the red oxide for an 
excess of oxygen concurs in the result. 


VI. On Ehetricallnflum^e. ByGKoncE JohnSingrr,E rr/. 
Lecittrer on Exptrimcntal Philosophy and Chtmistry, 


To Mr. Tillock, 


rp 


Sib,--- JL ii^ phfcnomena observed by yonr correspondent 
E. Walker, Esq. with iVIr. Beimel's gold-leaf electrometer 
have been long familiar to electricians, and are illustrated 
ip most elementary works by experiments with electrome¬ 
ter* attached to insulated metallic rods. With such an 
apparatus anomalies arc less likely to occur than by the 
employment of the limited surface of an electrometer-rap, 
and the feebly excited body n^essarily eiDptbyed with it. 

~ i ‘ Such 







On Electrical Inftuince. 

Sufch experiments prove (arid have^been l,o^ con , 
ft9 proving) that there are (uo methods by wliich elecfnical 
effects riiay re^lt frbm the action oF an ekcurified sur^e 
on any iiibulated conducting body .: Ut, by the comnmni^ 
tation of its o.wri electric slate by immhdiaie contact ; an.d». 
2dly, by its influence on the dishibution of the natural 
electricity in the insulated conductor approxiriislted 
to it. ' 

By the first method, a positive surfa§^^ only com- 
trninicate positive electricity, and a negative surlace, uega-r, 
live electricity }.^nd in cither case the original electrified 
surface has llie intensity of its electrical state diminishedi 
and the comnuuiicalcd electricity is ^maneiit .(the insu¬ 
lation being supposed j?erfcct). 

By the second method (approximation without contact) 
the insulated conductor is contrarily electrified at the ex¬ 
tremity ficaresi the electrified surface, but evinces the same 
electricity a'< that surface, at its remote extremity. 

This method of producing the contrary electrical states 
at tile oppt^c ends of an insulated conductor, dependimjL 
entirely oii>%e unequal distribution of its natural electrici^ 
by the appimach of an excited surface (with which it has 
t\o conducting cQmm\xh\cmo\\), does wo/diminish the in¬ 
tensity of that surface ; and for the same reason produces 
no permanent effect; the electrical appearances that were 
produced by its approach being destroyed by its removal. 


Electricity ly approximation is therefore as transient aS 
the cause by which it is produced. 

As direct contact of an electrified surface communicates 
permanent electricity of a similar kind; so the opposite 
electricity may be communicated hy combining the me¬ 
thods of approximation and contact. Let the different 
states of electricity be excited in an insulated conductor by 
the approach of an electrical surface. Touch the conductor 
(during the continuance of these effects) with ariy unin¬ 
sulating substance; its electric appearances vanish, though 
it still remains in the proximity of the electrical surface. 
Remove it from that proximity, it again appears electrified ; 
but it is now uniformly and permanenlly so, and its electri¬ 
city is opposite to that of the excited surface to which it 
was first opposed, and is therefore wo/ derived from that sur¬ 
face ; but from the uninsulated substance with which it 
came in contact during the disturbance of its natural elec¬ 
tricity. 

It is by this last method that the opposite el^tricity to 
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that df the excited surface obtatns in the leaves of Mr. 
Walker’s clcctrdnicter. The iaiperfect insulation of the 
inatrumemi, or the striking of the gold-ltji^s j^ainsi the 
tihlbil on the sides of the glass^ are the soui^es w uninsu- 
fated contact; and in a perfectly insulated electrometer of 
dny sii^e ihe effect does not-ttke place unless'the excited 
surface is jtt near the cap, as to occasion the gold- 

leaves to stri kjiEil^ 'Sides oil the instrument. 

I havd stated Sotne objections to ipk term in- 

du(Sttdti4ii i^lred 1o electric phsenomenaj^ndl'tbelieve it 
will be rjnittr'unnecessary to expatiate on ^t subject, as a 
reference to its literal interpretation by our best Lexico¬ 
graphers will gufficienily demonstrate its insutBciency and 
absurdity. 

I am, sir, yours, &c. 

Princes Street, Cavendish Square, G. J. SiNGER. 

July 9, 18J3. 


VII. On a supposed Error in M. Laplacii’s “^ecaniquc 

Celeste.” „ 




To Mr» TilheJu 




Silt,— An admirer of Laplace ventures to affirm, that the 
equation quoted by Mr. 'I'hptnpson (in the Philosophical 
Magazine for last "May), from the Mecanique Celeste^ is 
by no means an error or oversight in the author of that in¬ 
comparable work, but may be easily deduced from the 
followinff train of reasonins; on the subject. I^hould you 
think this elucidation worthy a place in your valuable work, 
by inserting it you will oblige, 

Sir, >ours respecllully, 

Mathematicos. 


By referri^ to the MScanique Celeste, it will be found 
that Laplace has not put the equation csssJf.wi. 

under the form e,Xm=^X.m.Xm | ^. but 

under the following, c.Xm^Xrnm* ^ ^ 

which is very different, for being a constant quantity, 
we have 5'cw=c.5'?«, but J, being sl 

. , u 

L• Nicholwn’i loucaal, mi* p. 21®. . . . 

variable^ 






K)ti m Equation in tnhpk^^s MBcamqnp C^Uste, ^0 . 

Satiable, we have nt>t X^rml In the 
there is only one sign of integration ia the first, 
and^ thens ane two in y^,ireond 'f and each of t^ese stgps 
affects the of tbe^inMaititles which follow il; tons^ 
t]uently the opeKBtiohs ^jhloj|^re made npon the same va¬ 
riables in the two me^ppi' are nol the same. ' Secibndly> 
the number of bodies desigiialed by m\ .0C<3. ,are pot. 
the same in the two membeftpi^ In menr^er these 

bodies are combined two bif* two ,any of them, 

being combined with itself; on the coritfarjii^W^ second 
member each^ody is combined with itself^ ih^.fw|dbas ivkit 
all the others. Jn order, therefore,. that preceding 
equation be just, we must subtractfroin the second m,ember 
all the terms which give the combination of each body wjlh 
itself; this is expressly what Laplace has performed, p. J30, 

W’here he subtracts from X.m.Xm the two terms 

at 

+ S.mx, Xtn, -‘X.my.X.tn-^, 

It noiy ^ly remaips for me to prove that these two terms 
are tho^.jif^ich were formed by the combination of ipii 

body with itself, ar, y, --J-, belong to the same body. 

If this variable be extended to different bodies, it would be 
necessary to designate thea^y differtiil accents. Thus we 

find Xy y, belong exclusively to the body m, a/, 

y', ^-y to the body 7«', and so on. Conseqtienily, 
we can neither give the accent to the variables attached to 
«i, nor designate by a/', y", , the variables attach¬ 
ed to m', &c. 

Now vmi shows the combination of two ^flerent bodies, 
consequently X.mm^ expresses the whole of the combina¬ 
tions of each body with all the othersj we have then 
X,mTnfz:tm7n^+min'-hni7n"+mm"'+k.c. On the con¬ 
trary, in the expression Xm.xSm, ~, x and have not 

any accent; these two variables then belong to. the same 
body. Besides, each has its particular sign of integration ; 
they ought then to be 6otnbined each to each, bearing the 
same accent, and pot each of them with all the others. In 
the same manner we ofay reason on the variables y, and 
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th*e leceivci^ &tni»t1^ 

The exjiferimcnt ^mnc()eattf J|j[4 
titles of ihc ii^alcruls in a ^pfl|| 

ceuer an^ the lub'b were 
• Kised cm|||c potass. The iWs|{, 
bath, utlMfft4il|a&3 of sa!t^\as complete! 
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bath, utli|l|iid|||||a &3 of sa!tH\as compteWy 
cooicJ, It \\ei<^'d 1*5673 gr. Ic^s. T^heP^ijupPip^ ^ 
CMver had rained % 8 iJ 5 gr., an^ the I'lbe noiS^k&jEy^r. 
conseqncntK t)oth togcllii.r * 29 ‘ 25 , which, d^ui^^jKir|Kn^ 
the total Io« o( (he letorl, U tvts gt. 1 «jMt t| k ammo- 
'nacalgas which had escaped from the four'iTl)i|^tiiH of 
ail ammoniac. iKine the quantity of pure in 

sil ammoniac appeart to be -tl'P per cert Bjl In this 
c\peiimciry<>o the •miU of J me had retained pe^*cent, 
nf ihej|||l|||bt of ti^ sal ammoniac. Was il^is waUj^ 

not evaporate at |||L 
tertipenHjHPhiLh Ind been applied to tbemabh) IfQut^i^ 
tbc'bulb j^iic retort, waij»,hed it together with the mis4 pt 
salt ftl k platini ciucible, and united it tii the pri|pi>le. 
TbCK was a hiss of *466 gr , ihe lime having retained.I*$5f!^ 
gr.'tjf ttitmatic a^id, w hieh 1 5 per cent, of the ^iscight 
of the tial ammoniac, [oi lilhur, taking the mcin^lH ihu 
second and thud experiment',* 1*993 gr.'and 498 per cent. 
Qtfheit}\ a result which igrecs vesy ncarlv with the fcauft\ 
- of the 6r&t experiment lound by precipitation with a s^t 
of silver. 


Aceordiag to this evpcument, 49*5 5 parts of jehin'iatlc 
acid intHt rattire for their suui iiion 3J 75 of amjnonu, 
whicb lUoulS7|jK sal aminuiiuc ’8 70 per cent, water.* 
Conseqtteit^ly i|(||[^j|i^tsof muna*ic acid wonjy.lie,sati}rat<.d 
by 64'»t<k #k‘*5TOgfai d in tjkt ||f*2 accordmjj 

to the other IpfesT^Heii'iihitifeklxr^o* 19 

part# bjf^getfjyiitiHe 100 puts of c^siij^Ji^nia 
must consist ofl®07 oxygen and 52*43 ba'^i',. TOfs Ificea 
so fittle^th ibc ^paiylts of the ammomacaT''j^a3/ th^); f 
placed ncvcoiti^^nce m the ilbxperiment, and raj^^ k 
again, ^ k* 

4.) FiVh^nitoes pf sai^imoniac and 15> 5icre 

mixed in**^ apparatus^tIce me fcJrmcr, in a Iveat which was 
raised So ^compHie and m^whick the mass was 

^ ‘ ' melted 



49 On i^niU PrbpdttimL 

ihdted into one sdbfta'nce with the glass of 
X<ong beibre the coftctufiion of the operation^ the eyolation 
of aniinoniacst ^ badconipla8^, .l efminat^. The retort 
' had lost gr., the potass recei^ had gamed 

•03S5, and that in the tira|;*1S^^\vh?eh gives, for the dry 
aminonistea) gas that bad esclj^, r5()75 gr. and conse- 
‘ qaently ith* the sj d j j lttnoniac 31 ‘OS |)er cent, of pure ain- 
liionta* ;experiinent the mass war. only melted 
at the retained. 66 per cent, of^water; but ^ 

which escaped was thosafl^ in both 
exp^rinili§nts> within ’002 of the weight of tnl salt. Hence 
these tjtpibrtfiients confirm each other cc^jpiplctcly, and *he 
stioitd iib, as the greater quantity of water, which passed over 
in the third experiment, had probably retained « little more 
of aramoniacal gas in the potass. 

' 5.) The high temperature, which had been employed for 
ditvihg over the last portion of water, might possibly have 
decomposed the ammonia, and formed some water from its 
oxygen and a part of its hydrogen, and this w^t^f^main- 
rng «<dlh the salt of lime might han^ lessene#^ ioss of 
In order to put this conjecture to I re¬ 

peated the experiment with, sal ammoniac, Wmra I 
mixed with three times its weight of finely powdered caustic 
potass, in a similar apparatus. The retort was heated over 
the dame of a spirit iamp,^nd the decomposition look 
place immediately upon the IMt operation of the heat, so 
that the ammoiiiacal gas rushed out with violence. As the 
heat was continued, no more animoniacal gas was dis¬ 
charged, but only the water of crystallization of the potass 
and of the muriate of potass. During the expulsion of 
the aqueous vapours from the neck of the retort, it acci¬ 
dentally cracked, and a little water vi.sibly evaporated 
through the fissure. But notwithstanding this circum¬ 
stance, ,and although the ammoniacal .passed so rapidly 
through the fUtass, that it, could not m completely dried, 
yet the loss^of weight aifi™uted to no,mote than 33*5 per 
cent.; or oiify I-| per cent, niore than in the. former experi- 
irienit a proof that my supposition respecting the decom* 
position of ammonia was unfounded. 

It was therefore established by all thes#experiments, that 
the muriate of ammonia consists of 

i Muriatic acic ..,f49'55 100*00 

Caustic ammonia ST^gs . 64M8 

Water.18-50, [37*34] 

And if we proceed bn 1^1$ fotindytioh to calculate the 

' quantity 
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quantity of oxygen in ammoniat w« K|udl find that 
must be composed of 

52*714 100*000 

0||%en .,.. ,f;. 47*286 ' 8ip*623. 

A doubt however still fcma^d. respecting .this residt. 
Sal ammoniac, sprinkledF'ofl moist litmus paper^feddens it, 
as 1 have often observed, in a few s^uds, as ftmngiy as 
an acid would do; I therefore imagi^^i|^^ammoniac 
might be a supcrsalt, althougib its In cm*- 

der to tf^E^his, I dissolved shine sal watex^ 

and tried" to saturate it with caustic ammoniiTin^y much 
diluted, and of IcQOwn speciGc gravity. But,^'hea I added 
a little tincture of litmus to the solution, it was b«t my 
slightly reddened, and a single drop of weak ammonia was 
more than sufficient to restore its bine colour. Sal am¬ 
moniac must therefore still he considered as ameutral salt. 
The reddening of the litmus paper probably depends on a 
decomposition, in which the ammonia evaporates,, and the 
siibsla^i^ that colours the litmus recovers its original red¬ 
ness, lyniph had bcqi changed to blue by the addition of 
lime or a^bes in its preparation. Every attempt that f made 
to obtatird' siibmuriate of ammonia completely failed, so 
that ammonia agrees with the other alkalies in being in¬ 
capable of combining with the muriatic acid in more than 
one proportion. 

After f had completed tf^ series of my experiments on 
ammonia, I received, in May 1809, an essay obligingly 
sent me by Mr. Davy, in which he treats of the decowi- 
position of the base of ammonia by potassium. He iiad 
burnt 350 parts of potass with 205 of dry aininoni:»:;al gas. 
These 350 parts, according to the analysis above related, 
lake up 73 of oxygen. Consequently the ammonia had 
contained 3Sj [354J per cent, of oxygen; allliough little 
dependence can be placed on this munlier ; I'or |?avy <ib- 
served in these exjwriinents an evolution o^iydrogcn gas, 
which was very nearly as great as if fhe potassium had been 
oxidated by water; and the pi*i^duct t)f the. combustion of 
potassium in ammouiacal gas, be>ides hydrogen and 
potass, was also, a combinatiou of the basis of ammonia 
with potassium in a solid form. How then are we to ex¬ 
plain this evolution of hydrogen gas ? Was it an effect of 
the decomposition of ammopia, so that nitrogen vyas con¬ 
densed with a smaller portion of hydrogen in the potas¬ 
sium ? But in fact Davy obtained, by heating the mass, 
both these substanp0 in the same proportion that they 
have in ammonia, iDavy drew from his experiments the 

conclusion 
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conclusion that nitrogen had been decomposed, and had 
formed hydrogen and oxygen; and I cannot sec how it is 
possible to reconcile, in any other manner, Uie apparently 
accurate analyses of amnioniacal gas with the^^xhibition of 
oxygen in these experiment's. 

fTcj he continued.] 


IX, Atmometcr, avd an Account of some 

Phoiomelri^^j^^romclrit^ and Hyeros^ou'ival Eipui^ 
ments. By Projessor Leslie, rj' JAinburgh*, 

It appears that steam, however formed, has probably dour,le 
the elasticity of common air, and under the same pre^.-fure 
would occupy twice as much space. In uniting with that 
fluid it must hcncc conununicatc an expansion propor¬ 
tionate to fhe quantity dissolved, or to the portion of mois¬ 
ture required for the cotnplcte saturation of the air. I'hi'j 
law suirgests the principle of the hygrometer. Hut lit- prfs- 
cess ot evaporation is still misconceived. The depre.ssiori 
of temperature which always accompanies it, has been 
hastily supposed to be proportional to flie rale at which the 
moisture is dissipated, and to be tlicn.lore augmented bv 
every circumstance that can accelerate ibli '‘ff'cci. fim if 
water be exposed to a current of air it u dl cool to a certain 
point, and there its temperature will r main st.ii;onary; the 
rapidity of the current may hasten the c(juild riuni, yet 
the degree of cold induced will be the same, as the medium 
which supporLs the vapour furnishes the lu t necessary to 
its formaiiou. In lact, after the water ha^ been once 
cooled down, each portion of the ambient air which comes 
to touch the evaporating surface must, trmn its contact 
with a substance so much denser than ilsci*, be likewise 
cooled down to the same standard, and must hcncc com¬ 
municate to the liquid its surplus heat. Every shell of air 
that in succtssion encircles the humid fnass, while it ab¬ 
sorbs along with the moisture which it dissolves the mea¬ 
sure of heat neces'^ary to convert this into steam, does at 
the sa|ne instant thus deposit an equahineasure of its own 
heat on -the chill, exhaling surface. The abstraction of 
Jtieal by vaporization on the one hand, and on the other its 
deposition at the surface of contact, arc therefore opposite 
contemporaneous acts, which xoon produce a nnituai ba¬ 
lance, and thereafter the temperature induced continues 

* Abstracted from ‘‘ A short Account of Espedments aod litstrumeiiit 
depending ou the Relations of Air, Heat, and Moisture.” 

without 
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wuliont the smallest alteration. Hence the dryness of aiF 
is inJieatocl bv the depression of icnjperaiure in a humid 
surface e?pos(^ to its action. But the air also communi¬ 
cates heal to' Water by pulsation: this would derange the 
results, were nt»t the discharge of vapour subject to the same 
conditions as tlu- eiuhsion of lieat, and in both cases the 
prcxiniily of a xitreous or meiailic sui^aiC^ produces effects 
entirely s'uular. Nor is this mode of ^^ii|is 3 ioti l^y the 
play t»f alternate ])u!ses conflned to li^^t:i^pd nmisturc; 
odours appear to be conveyed through the atmosphere by a 
sioiilnr a<.rcncy. It knovMi that although ilie wind di- 
•^perses widely odorous particles, yet their scent will pene- 
irare some distance against the current, and they may be 
concf'iuiaicd by a tapering lube or reflector. This is proved 
by ihc action of the odour of ammonia on the colours of 
flower,\Mitn cxpo;-,ed in the focus of a reflector. In this 
ease the lu’. rous substance, vvln'e dissolvinj; in the air, must 
Lave excited a sort rf pulsatory impression like that of 
isound. The clnef difference appears to he, that odours 
and moisture, consisiing of matter sensibly ponderable, 
soincwbat resemble wrecks floating on the v^^ves, and are 
cousequenffy not carried forward with the same accuracy, 
or to such a creaf {l'>lancc, as heat, which possesses the iii- 
hcrcni, and c.\tr-..jnc .btilnv of liirht itseli'. 

I'he diLi'ciXutia! tiu ! m'.'.ii’tcr. hv having one of its balls 
diaphanou’J, and ihc oSlic-»oaicd with Indian Ink or rather 
blown oi deep black wii! heemne a pholometer, and 

indie,itc ilic comnai'iUne iorcc ol tiu-liuht to which it is 
c'.post.l, i”h rays Kdling on ilte clear ball pass iinob- 
siructet!; but ihosi a.nking the dark ('ue arc absorbed at its 
Miriace, where, .■i^'iiumng a iviUnt form, they act as heat. 
Tliis iicat rotuinnes to accunuilate till coimleracted by aii 
opposite dispciMon, caused by ilic rise of IcMupeiaiure which 
the bah h is acipurcd. Hence the space through which the 
coloured liijiiid smks in the stem will measirc the mo* 
mcniary imprcs'ions of light, or its actual intensity. To 
prevent agitation, the instrument is coicred with a bcll- 
gla'i?. The photometer exhibits disimctly the progress of 
illumination from ihc morning’s dawn till noon, and thence 
its gradual deeline till cvcnlmx. At lidiuburgh the direct 
niipres>ion of the sun at noon during the summer solstice 
-amounts to 90 degrees j hut it regularly dvclines as his,rays 
become more*oblique, and at the altitude of 17” ii is 
reduced to one hall, at 3'-' above the borlzou the wh(»lc 
efft'ci exceeds not one degree. In winicr the greatest 

force 
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force of ihc solar beams measures only 25 degrees. Between 
a fourth and filth of the whole solar light is lost in its ver¬ 
tical descent to the earth’s surface, and in a hazy sky it often 
amounts to a third. We usually form false c^mates of the 
quantity of indirect light reflected from the sky 5 in our 
climate it may amount to 30 or 40 degrees in summer, and 
10 or 15 in winter. This secondary light is most powerful 
when the sky is pyerspread with thin fleecy clouds ; it is 
feeblest cilheg^^^ the rays are obstructed by a mass of 
thick congre^eo-Vapours, or when the atmosphere is per¬ 
fectly clear and of an azure tint. The photometer in the 
open air is not only affected by light from (he sky, but also 
hy what is reflected from surrounding objects. I’his may 
be entirely prevented by screens. This instrument fur¬ 
nishes a ready mode of ascertaining the various d( grccs of 
transparency. Of 100 parts of the whole incident light, 
cambric transmits 80, and when wetted 933 line paper 
suffers 49 to pass through, but when oiled 80. It also en¬ 
ables us to ascertain the relative density of lights. An or¬ 
dinary wax candle placed two inches from the balls of the 
photometer gave an impression of six degrees; on drawing 
>t back the effect diminished according to the iqtiarc of the 
distance. At the distance of four feet, where the flame 
presented the same visual magnitude as the sun, its action 
was reduced to the pfiih part of a degree. But the full im¬ 
pression of the solar rays, if not enfeebled in passing the 
atmosphere, would be 125 degrees : therefore the sun’s light 
is 96 times (£5, or 12,01)0 limes more powerful than that 
of a wax caiidie. If a portion of the luminous solar mailer, 
rather less than half an inch in diameter, were transported 
to our planet, it would emit light equal to 12,000 candles. 

The separate and di.stinct eficcts of evaporaiion, the cold¬ 
ness it occasions, and the quantity of moisture it abstracts, arc 
rendered very obvious by the hygrometer when contrasted 
with an instrument which Professor Leslie has lately in¬ 
vented to measure the quantity of exhalation from a humid 
surface in a given time. This instrument* he calls an 
Atmometer (from arjitoj, exhalation or vapour^ and jtAsrpov, a 
meaxure) sec fig. 16, Plate 1. It consists of a thin hall of 
porous eartheinvare, two or three inches in diameter, with 
9 small neck, to which is firmly cement^id a long and ra¬ 
ther wide lube, bearing divisions, each of them correspond¬ 
ing to an internal annular section, etpial to a film of liquid 

* I{ it made under ihe direction of its inventor by Mr. Cary, optician. 
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that iMVd'd covir the outer surface of the ball to the thick¬ 
ness of the ilioiisaudth part of an inch. These ditnsions 
are ei taineM hv a simple calculation^ and numbered 
dc uirii? to the extent of 100 or SOO; to the top of the 
ti'he rt fined a l>ras<i cap, having a collar of leather, and 
wlnri:, alter :hc cavity has been filled with distilled or 
b(-ded wuer, is s(i't\.ved tight. The outside of the ball 
being in w wijjtd drv, the instrument is suspended out of 
do(Ms, and txposed to the free action 

“ fcivaporalion is always proportioned w«ili^xtent of the 
humid surface. If a sheet of wet paper be appliedlo a plate 
ol glass, it will, in a close room, lose its weight exactly at 
the same rale, whether it be held vertically or horizontally, 
and V. lieilur it occupies the upper or the under side of the 
pialc. 'rhe quantity of evaporation from a wet ball is the 
same as tiom an equal plane surface, or from a circle having 
twice the diiinetcr of the sphere. In the atmometer, the 
humidity transudes through the porous substance, just as 
fast a.s it evaporates from the external surface; and this 
waste isv,measured, by the corresponding descent of the 
water ipj fhe stem. At the same time, the tightness of the 
collar, ta^p^oiT the pressure of the column of liquid, pre¬ 
vents it froip' Oozing so profusely as to drop from the ball; 
an inconvenience v\ Inch, in the case of very feeble evapora¬ 
tion, might otherwise lake place. As the process gpes on, 
a corresponding portion of air is likewise imbibed by the 
moisture on the ontsicic, and, being introduced into the 
ball, rises in a small stream, to occupy the space deserted 
by the subsiding of the water in the tube. The rate of 
evaporation is nowise affected by the quality of the porous 
ball, and continues exactly the same when the exhaling sur¬ 
face appears almost dry, a.s when it glistens with abundant 
moisture. The exterior watery film attracts moisture from 
the internal mass with a force inversely as its thickness, 
at.d will therefore accommodate the supply precisely to any 
given degree oi expenditure. When this consumption is 
excessive, the water inav be allowed to percolate, by un¬ 
screwing the cap, avoiding however the risk of letting it 
drop from the ball. 

In still air, the indications of the hydrometer, and 
those of the atmometer, bear the same proportion; and 
the quantity of evaporation for every lionr is expressed, in 
thousandths of an inch in depth, by the ivvcnlieth part of 
the hygromctiie. ilegrecs. For example, in this climate the 
piedimn dryness in winter being reckoned ist*, and in sum- 
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rtter abfct 40®, the daily exhalation from a sheltdf^ #di| 
wifi QttiMnt in winter to a thickness of *018, and in »ti^ 
mer to '•048 deciinnl parts of an inch, if wtf re^on thi 
^leafr daily evaporation from the ground wh^ screened-, at 
■iOfSO, the waste during the whole year will amount to^jncaf* 
efcven inches, being scarcely the half perhaps of wh8t|iwn- 
dei'' the circulation of the atmosphere, actually obtains. 
The diisipatic|g|||||||p)Qisu^^^ indeed is vastly accelerated bv 
fhe action (dflHKing winds,—the eflecl being sometimes 
augmentedtimes. In general, this j y fncnta- 
itdn is proportional, as in the case of cooling, swift* 
ness ^ the wind, the action of still air itself Beihg reckoned 
e(i»ial to that produced by a celfrity of eight miles each 
liaiif. Hence the velocity of wind is easily computed, from 
a comparison of the indications of an hygrometer yvith an 
itmometcr, or of a sheltered, with those of an exposed, at* 
imh^er. Thus, suppose the hygrometer to mark 40 de- 
or the column in a sheltered atmometer to subside 
rate of two efivisiuns each hour, "hilej^ne 
poi^ lb the current the destent is divisi«|||||||W a|; 

Ihe superadded cflect ofw " 

its velocity during the hour. , 

f is curious to remafk, what a small p^^rtion of 
^ i^l^am of air can acq»|W heat or moisture, by flowing 
^Sw'a%arm or a hiimid liirf'ace. Supposing the "aiV to 
have SO' degrees of dryness, the ordinary evaporation Would 
eV^ry*hoi>r equal a film of the thousandth part of an In5h 
thfcki But this portion of moisture w'ould be sufficient, 
Wc 'bkvc seen, t«) saturate 800 limes its w-eight of air at, 
such a low state of dryness; or, reckoning the air 8d0 time# 
l^ter than water, this weight would correspond to that of 
^^olinder of air 571 high, and having its base equal 
llffhe surface of the humid ball,—or to a cylinder 230 feet 
of the same diameter as that, ball. Now, since 
memdinary evaporation at/20 degrees of the hygtsometer 
l|fequ^.to the increased edect occasioned hy a ciirfeiU of 
10 inUfVhig with the velocity of eight miles in ,tlve hour, 
Jbd forming therefore against the ball a cylinder^bf 48,^40 
height; it hence follows, that not more than tire 

t hw^art of this advancing columnpan be hUfUillcd by 
attorning over the surface of the ball. Such coibmu* 
atibh of moisture is no doubt confined wiihiii ^0 bar* 
limits of physical contact. Each minute portidp of 
il^jiihich co/nes to graze along the humid surfadeiras its^ 
l8@|'uy retarded, arid Sfcquilibg nipw elasticity frdiff' the' 
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which it dt8»{>lvfs, it is qukkif tlircwn Hili! ^ftim 
^^current. On the rapidity of these tniccessivc; 

'SyiB def»«tid the absolute quantity of evaporation. •„ ' 

But, in pfffectlv calm air, the power of evaporatiriill, if; 
M^ht^ery considerable, will yet, as in the case of aiieaieti 
create an arlidciai stream, which mingles it# itt^ 
Bueijtoe^t^'ith the ordinary dissipation of moistinre. Wheat, 
the hygrometer marks 75 degrees, this ^mgt will ^ave# 
corre^|ionding velocity of one mile eve||^H|||^ and must’ ' 
tfterefbrej^ment the regular eflfect of iHPHLion by Mi 
fighth ptl^ In general, to find the correct hourly evapi^ 
ration in a medium of still air, as expressed in alnFiO||ie|tfi«^ 
divisions,,^ the th^iusandihs of an inch of superficial thicll* 
ness, after Having divided by 20 the i:umber of degre0 
dicated by the hygrometer, let the quotient be increaaid ii| 
the tatih of that number to 600 . I’hns, if the hygrouic^ 
Wffc to mark 31) degrees, then 1*5 is the approj{iirtat«||i^ 
fitm of evaporation ; and since 30 is contained 20 tinslt in 
II, the correction to be added to -5 1 & likewise its 

iM||||^||^‘075; so that the hourly evaporatkm'i4tei^« 
|td:^HH|||betric;^ivisions, amounts to 
ty td||BH^his correction is however in 
teftSmal^imFit may, without material inaccuricy, b<|f1tS3* 
lmt|d)|;Overiooked. hut, in confined hydrogen gaky 
#(M^.|itate of dryness, the atmqmeter is as much KfrNEftiEd 
as if It were exposed in open air to a wind having the veltK 
is miles an hour; and consequently the dispcrsU^ 
ol mtusinre in such a powerful medium is, like that ^|]£ 
beat uiirier such circumstances, two and a half time# 
prtiltJHe thsD in atmospheric air. ■ 

**:T 4 he ttmometer is an instrument evidently of ej^ftiidiyir 
appbeatton and of great utility in practice. To a»een#|tb 
with accuracy and readiness the quantity of evaporttkmlk 
from any surface in a given time, is an important 
tion,.not only in meteorology, but in agriculture, avki ttM) 
various arts and manufactures. The rate of exhatalioi|i‘ 
from the surface of the ground is scarcely of Icsii 
qiienee than the fall of rain, and a knowledge ol it n^blt 
often direct the farmer advatftageouslv in his trperatiqhi^^ 
On the rapid dispersion of moisture, depends lhe ;c||ci| 
of drying houses, Which are toc» frequently const 
most uiiskilJfidly, or on very mistaken principles. -But* 
purposes to which the atiuonieter su aptly applte|| frer^ 
njitherto^ supplied in a rude and imperfect manner^ 
loss that water sustains in a given time from eintfioratii^i^ 
huoa^moidy been estimarea by weight Or meagre, f 
'Voj. 42. No. 1S3* Jul^ ISIS. D pitfii' 




UlreKbiedtby a slender frame, ba wetilwd |ti^ 
in <be fi«e air, its dissifuitiosi of moisture, 
interval, w found by help of aceuratt aealelor if 


|ir«fir in a shallow pan be exposed in a similar situation, tie 
4 |^ waste is detected by the application of a finely divided 
gauge. 'But these methods are eaireinely trouble- 
and are subject besides, especially the latter one, to 
|p^ inacciiru^^Both the fiannel and the sheet of watci! 
jaquire to by||Hbred against the wind and rain, and eon- 

e i^atly exhibit, like the atmcpter, the 

I cxhttation which takes place front the groli^« ^ 1 ^ 
and sides' of the pan m ist also, from their exfeeht 
surface, affect the temperature of die wal,^, and con- 
PljllMpUy modify the quantity of evaporation. 

atJDoiQeter suspended in still air might there* 
un taking into account the time intervene, answer 
'yBfdglbc purpose of the hygrometer; and* this mode eaa 
llpppployed with advantage, in discovering the mean 

r jjOt an apartment after itie lapse of hours or days. 

deUcacy of the hygrometer indicates 
wiyi|i|pOOtancousIy, the actual dryness ngNHp^mim/ 
JPufe is hence indispensable in^al^ PPPI yogicftl 

n&|a'y|itioil», and ma^ contribute essentially laying 

iMjf’oitndation of a juster and more coinp^eitsive knhn^ 
the various modifications which take place incite 
|parar n^inns of our atmosphere. Heat and moisture are 
^e chief agents which nature employs in producing those 
ipamfsent changes; and if the invention of the thcrmmneter 
Kas landed so much to correct and enlarge the views of 
nhyelcal science, may not the iiitroduction of an accuraps 
j|i^oinfler he expected to confer a similar benefit, asKl to 
iin^t nua researches into many departments that are stilf 
^p4^f^>hiind ^ To, possess the means, for instance, of com* 
distant cUntales, imist be deemed highly important. 
;% 9 * ^aen in this island; the seveiud winds have their distinct 
4^|ara«:ter8. If it blows from the uonhem quarter,, the hy- 
ff^mcicr geherallv ioclineato dryness; but a southerly wind,. 
a|pnE with warmth, invariablv brings an excess of humidity, 
j^jgkar and calm weather, ifre air is alwavs drier near the 
girptie during the day than at a certain height above the 
but it becomes damper on the approacn of evening^ 
al some elevation, it retains a moderate degree of 
j^ness through the wlioie of the night. If the sky be 
jj^ed, less alteration is betrayed in the state of the ur> 
'^Wdnring tJbe progress of the day and at different distant 
ii^ and if wind {irevail, the lower^tprats of 

rM * ■ .. ■ ‘ the 
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llti MNtiAS^Here, fhas agitated ami internriiHgfed»*»*<t^. 
dni*ed to a utiH nearer equality of condttnmi ” '• W "' 

** fn the regulating nt many processes of art,arNi|li^ili*k 
recting the purchaae and aelectinn of vartoua arrk^ 
pfrorluee, the application of the hygrometer would 
material service. Most warchooses, for instance, ret|uiit 
to he kept at a certain point of drynets, and htch it h%hicr 
t>r lo^K'cr according to the purposes for 
signed. The printing of linen and cot<H|H|parrted oil 
very dry ^ad oms, hot the operations of spii^^^kind weavft# 
iif^cecdliitt in air which rather inclines to dampheM. 
m^itifacturer is at present entirely guided bv ol^nr^gtilii 
eifeers prodneed, and hence the goods are often shri 
or otherwise injured, before he can discover any altiritthii 
In the ^t3teof the medium. But were an hygroinetia^ eiinpt 
of the most ordinary construction, placed in ihe 
saould exhibit every successive change in the 
the air, and immediately suggest the proper correctiooP^flSS 
lime means could lie employed mo«t beneficiatly^ ilislii* 
'ibempCli|ti|||eatm(Mr|ihere of public hospi ^ 

^ and Corn have their weight tof i l i de t ft iMy 

iWgmei H p P the presence of moiMure^ if a list^iaiclL 
known.'^^Withom supposing that any traudulent pra^^Ctth 
are uSfd, this difierence, owing merely to the variahte'vtii^ 
of'ihe air in which the sulntances are kept, may yCt iff eti*» 
tremc cases amount to 10 or even 15 per c at Gram at 
paper preserved in a damp place, will be futiiid lo swcA 
nearly after the same proportion. K'lt the real conditiodi 
of such commodities nn^it easily be detected, by ptachl|^ 
the hygrometer wiihiri a small wired cage and heapit^ 
over this, tor a few' minutes, a quantity ot the wool of gjnm 
which is to be exa'uined.'* 


ff a piece of cambric of linen be intensely dried, TOPldL 
around the Ivulb nf a delicate thermometer, placed withtn H 
deep glass, and a stopped phial of water set beside it m 
a room, after one or two hours the whole will have 


qtiired the same temperature. A little of the water iP tho 
phial is then to be poured on the cambric; when the btdjh 
of the thermometer will become instantly afTectedy and m** 
dicate the extrication of heat amounting to three or Ibi^ 
{bgrees of Fahrenheit. The heat evolv^ is always in pr 
portion to the previous drvness of the absor ing^subHia 
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more striking. The tact of recently baked biscuits fis 
lioc in the mouth must be attributed to the saine prtn< 






Jit j , 

i al^sorbnit pdv^rs. Thus while in wiiilef, |he 
i of sulphuric acid under !> iieceifer..aQd^ln % 
fire, scarcely sinks the hygrom^er 40 de> 
will, even in our leeble sunmiers, oecasion a idi^ 
of' loo or IS'O degrees. On this principle, water wiay 
^pp^ered cobt in the sultriest climates, and in every state 
atntospbcre; for nothing more is required than to 
lfjl(|me it totf vftii^ ate from a porods vessel, in a medium 
cf confined yKted near the action of a large surface of 
^Iphuric acMr^l4ay, with that arrangement, arofil^a} con- 
^btion 4 b produced, if the external temperatt^' shoved 
iiu|^ as low as 36 or 40 degrees, on Fahrenhe^s 
Sir also could be cooled, by casing tbe sides of the bottle 
flannel, and shutting it up in a wide shallow box, 
Jblifob'^sdined with lead or composed of glazed eafthen- 
IrtUhtj^^d has its bottom covered, perhaps to the thickness 
‘latn inch, with a stratum of the acid. If this box, 
contents, were placed in a cellar, the wine would| 
tunes in this island, have its temperature reduced, in‘ 
of four or five hours, to 40 or 
t*s ‘Scale. By the same very simpj^HHnvaoce, 
iia^^ftter might, in the tropical countrraHpPcoofod^ 
olit degrees on the same scale, to 55, ofe^n lower; 
li.Clie desiccating elHcacy of the acid sensibly impaired, 
has absorbed an equal bulk of moisture, and lias coh- 
Irquently on successive days occasioiud the moderate re* 
|i%efatioD of more than fifty times its weight of wine Oft. 
water. 

^ The mfioence of warmth in augmenting thif drynesl 
ihe air, nr its disposition to imbibe moisture, cxplaitis 
i^st etBify a singular fact remarleed by some accurate ob* 
Servers'; if two equal surfaces df water be exposed in the 
ik^ sisuation, the one in a shallow, and the other in 4 . 
ne%i VesSd of metal or porcelain; the latter is always found, 
j|^r ascertain interval of time, to have suffered, contrary 
in'what we might expect, more waste by evaporation than 
ihe former. This ubservatioii' was once made the ground 
M 4 very absurd theory, adthough the real explication of it 
l^ppbu's'abundamly simple. Amidst ail the changes that 
i^ppeo in the condition of the ambient medium, the shaU 
pan must necessarily receive nrore completely than the 
r vessel, the chilling impressions of evaporation, since 
,^'exposes a smaller exieoi of dry surface to be partly heatnl 
by the contact of the air. The larger mass being, 
Wore, «epi Invartably Wininer than the oiher^ n^uat 19 
iiis^iiqiiisitpp0it if ntybus exbaUtlutu'* ; . 

t. : X. Cursory 
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X« C^soru OlservaiUm laittly madt^Jh 

sUre, frales, iMiicashire^ Scotland^ Durhamt 
shire NR., and l)eri>yMre. Some Obs^aikms on Mr} 
BakeweU's Qeolo^al Map, and on the su^osed Idenl^p^ 
^ ihe Dei by shire Peak and the Craven J^imestone Rogkitl^ 
&c, <!0c. By Mr. John Fahey Sen, 



To Mr, Tilloch. 

ScR}'*-JL have for a long period been prevented frodK^ 
comniunicating to your useful work, although I ha^ 
quenlly in the interval lieen reminded by my friends, tliif 
a letier in your xlth volume, p. 45, required flli ilhsilrcia^ 
worn rtie, '' 

Several weeks before this letter appeared, I left 
^nt two or three days near Ludlow, in examinia fci ttMit 
Cht Hills to the £, and the tw o Limestone Rocks 
that under Clee Hilis) which I found ranging on t^ snail; 
and noi^M||||U sides of that Town. From nencef 
ceeded and spent several days in exanni|lll%**ty( 

strata an^H^s of the Cnm-ystwiih and several c^^rt of 
the Miners veins ut that curious district. I then 
ceeded by Aberyslwith, Shrewsbury, Liverpool, Kendal, ain4 
Carlisle, to Edinburgh, where I took a hasty view bf Aiv 
thur's Seat and a few other objects in the vicinity, and thei|ir 
proceeded lor Perth, Aberdeen, Banff, Fochabers, NairnJ 
and Inverness, where 1 spent a day in examining theexca^ 
vations lor the eastern end of the Caledonian Canal, &o. an« 
then went througKTain and Dornoch toDunrubmCastla, in 
whose neighbourhood 1 spent several w eeks, exaralnii^ tlb^ 
strata thence into Caithness, and as far SW asBonarBndj^ 
and paiticularly vithin the d90/;/£e2(i,which has been workS^ 
since with some intervals, and was lately resuitied 

(Phil. Mag. vol. xxxix. p. 337), on the banks of the Brora 
River, near its mouth. 

On my return, I came by sea to Banff, spent a day then^ 
and examined the coarse slate on the shore near MacDulF 
and that Town, then again through Aberdeen and Beibie 
to Perth; here I spent two da) s examining Kinnoul Hill, lay 


* In Edinburgh, the hot>hed of Geological specnUtion and contentiQljv 
a learned Doctor lately e(^ted a 2d ethtion of the late Mr John Willianii^ 
very v.iltt4ble work on the “ Miner.il Kingdomi" and haa affixed a l.ife o| 
the Author, wherein he has shown his ignorance of the tact, that* Mr, 
Williams was for several years prior ta ITTOjahs under the Eat^jjf 

SiUherl^d, and worker of these CoaU|iiir{i|UMVnh fn his work Mr. W. 
scarcely alludes thereto), and the Dtietor iiwnunei, if iwf adwrt 

there arc no Coals m Sutherland! \ w , > 
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siAsWf !»<u»iye strata Mp^v to me to form par| 4>l4be etm*. 
ti4|iot^ of B^lt, fttretchtos (generally ivti^4 

i{i|t I tieticve) trom near Moiitmac on litt Qerihail 
O^ean, to DtinWarton on the Clvde» (and ottrha'ps thence 
Arran, 5a' to Roihlin and Antrim ?) coveri^ and 
Stti^ing the gr^eat Coal-lield of the Forth and 0yde; 
^'cat tian of v\hi'h, it seems <mce to have covered, hetbre 
the vast ain complicated denudations uere performed^ 
which have in^^ihiy parts cut deep into the Coal ujehsiire^, 
4fid left iiuiTierous detached Hummoc ks of Basalt, l^e. th/it 
of Arthur’s Seat, aud ail olhcr:» which X saw thence to lic^ 
Krnrt)(C|. 

, From Cdinhurgh I returned by Haddington, Dunbar, 
BerwicI;, aud Belford, to Newcastle; a day which I spent 
b^re, lost as to any observations on the strata, owing 
toadianal ihtek log: next day I wa'« more fortunate at 
Sun^rland and Durham : at West Bolden, I left the Coal- 
]^a«Hirr8 and ascended the regular edge ol the lowjcr yellow 
|4ines|4^ie Rock, which I at once recognised, descended 
NE nf Houghton le Sprinfi^^ct Ferry 
ipili I Main ascended the edge of the lower^pl^ Lime- 
itone and was there hospitably ent^hkined and 

ipuch instructed, by Mr.Thomas Arrowsmith, who works a 
colliery through the lower Limestone Rock, as at Parling** 
ton, Knitaker, Skegby, Nuthali, Bilboiough, &c. are or has 
bden ^ne, Dtrb. Rep. i. 136, and Phil. Mag. vol. xxxix. 
p. 90 and i03. South of FerrvHill, I soon ascended ati 

S idistipct edge of the Red Marl between the Limestone 
peks, such as had oft«*n deceived me in Notts. and^Der- 
i^shire, as mentioned Phil. Mae. voi. xxxix. p. lOl, .md 
rogn the edge of the’upper yellow Limestone, which dips 
bito a trough -at Rushyford, and is there covered by a 
clayey soil (^rhaps alluvial?) which trough and covering 
$tiratum, seems to me from my inquiries, to extend east' 
ward by Sedgefield, or south ot it, to the coast SW of 
Flartlepool; but these are points o\-i which I am extremely 
4eMrous of precise intormation fr«;m your Correspondents. 

Dn the S of AycliXf J again descended tlic edge of thp 
upper Rock, and catne upon the Red Marl, here not am* 
bitsuous or doubtful, being tliKker than at Fairburn (Phil, 
4lllag. Vo] xxxix. p. 104), and. thereon (or its imbedded grit- 
•tone) I travelled, through Dfirlington, Croft, North-Caw. 
i;op. Cat ter ick* Bridge, Leeming, and Ripen; soon after 
I descended 4^tifi 4m to the top of the lower yeU 
j™ ^me Rock (left,nti j^e.S of Ferry Hill), and after 
k^lng several large *£^f»iit)rks therein, which stretch 
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dfscaided the edge of this lowef'^Rock, pass# Ihmim' 
Ripley, aAd wa& j3rocecding t>n CoaUmeasures 
High Harrowgate, when unlortunaitely it grew dusk, 
mgkt sooi't prcvcnied triy seeing the very interesting cotffrtw^ 
thence <0 l^ds, as it had previously done through 
miles of my a|)proach to Newcastle, and to &rth in 
return, and to Nairn, and to Bank<%ouse southern 

exlreinky of Edinbiatgh county, in my wa^^orfh: inter-* 
rUpliOftS to the course of my enervations, which I mudl^ 
1 ament, hut could not avoid without the loss of a day in eacl|.' 
case (which 1 could not spafe) and much extra expehle for 
post-chaises, which 1 always as'oid, also, when 1 can <d)taii|; 
a much more favourable seat for observation on a mail or 
stage coach, with the privilege secured, of a scat enjidhin^ 
case of night coming on, or of rain, 6cc. which woidd pm* 
vent the constant recording of my observations. 

From Leeds 1 hastened to Ashover, and with my son^ 
assistanc^iyiiriam F.) who had previously resumed ^ 
Survey 4 ^|||it >ver and its vicinity, (that we beganM'th* 
precediby the middle of November, we had so Hi 
proceeded, tfiat a Report thereon could be made up, Xbi^: 
Maps copied,Scc.''^ which, and those relating to mySulhsii^ 

liiid 

* I have great reason now to wlsh^ that I could recall or exp9^ dkt 
last paragraph in page ix of the prdace to vol. ii. of my Derby Report^ 
published ill February last; a paper^of 1‘iOcloi.ely written folio pages lMnriii||i 
been prepared by n>e, under the advice and copied after the repcstMl 
perusal of G. B. Gree-uough, £sq. the late President of the GeoIogicalSocii^ 
was presented through him to tluu Body on the 4th uf February last, ftfo 
companied by a Miiu ral .\J<ipy filled up with the strata of more than 
scpiarc miles including Ashover, oh a scale of inch to a nilp; theie wam 
in addition, and by hh*. G.’s desire prepared, for explajiuag a large6’<ictial| 
from actual survey, of tlie strata for more than seven piiles in fength pi 
suriace, crossing Abhover, and an attached and correEpop4ii>g 
strata aud every object on the surface, half a mile wide, on a acafe of 19 
inches tu a mile, whici. Section had been anililmuaily presestpd and left vntll 
the Society since March 18 by desire of Sir iosepb Banks, Bart., fprouei:^ 

a member thereof. 

I heard nothing from the Society, until towards tlie end of AprH, Whtaf 
received a Letter acknowledging (according to a printed form) tht vtee^ 
of my paper, and a fftw di^X^ after there appeared in youra aad 
Journal of Mr. NicJ'.olsou. a similar paper (sent officially as I have be^ 
informed; from the Geological Society, as a Report of their proceedid‘g|ik' 
About a month after this, in consequence of a remonstrance on my pairci^ 
Mr. G. on some reports and cireuuistauccs of a novel kind that had (faebaif 
me, regarding my pap^ and Maps, hv introdqced a Gentleman to mg, w^ 
a short time after called on me, and amon^ other tliiugs told me^ tlutf tlbt 
furth*eoming volume of the Sodety’s Transactions was intpisl^ to 4tm, anst 
nothing would appear tlierein but what Ht^approvedf dial the tdeaaof chi 

Council were averiie to the puMterooh of my paper, he bfUeved he coi^ 
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Mr, Fane's Geshghsl in 

land busiiie«B and nih<rr urgent maitera^ )cat>pa^Nj^^ 
iuierrupiiot^ia to my occasional contril>utHM)8, thfttiigb your 
V^uatUe work, towar^is the knowledge of the straitticaHoiS 
o| titc l^rilisih 1.s!c!». 

,, J^j|ore a:.v leisure occurred to me for advening to Mr. 
l^lccWill’s JuCiter in your Number for July 1813, be had 
ant)*'nnced his being engaged on an Introduclion to Geo¬ 
logy/* and i^have since jailed until 1 could give a very at- 
tpiit-ve reading', to his Book, Now v\e are more lairly at 
issue, on the points in <Hir Letters in your xxxtxth vi>l* 
p. 433, and xlih voi. p, 45. 

Thi* precise nature of Mr. B*s original “ Geological Map 
of England*' is now seen, in his 4ih plate. As au ** Outline*’ 

tsyao of trery individual Ihtre-^f. of this fact he produced however »<» 
nor have I the opponunity to the pie&eut hour of learning sn a regular 
vnj, art^ opitaon i-r dfintjnn v’^afTir i,f the Cnuaiil (much lew of th^S'-ttety) 
reepWtng my Paper, Section, or Maps, or the nature of the ubjectiom that 
have p! iv'iuly been raiicd to aoy partt> ot eitlier! 

irhi»learned Editor and caterer for the Gc,il- gic. l taste, went on to per- 
nade trie, that he himself wa« a well whher to my porKuits'l^JOptnmunica. 
tSons (With what truth the circumstances best tell) ami tafaea 

immense pains lo vntf a ntw papti fm wh«ch after pefrip^ (as I. ^td 
with great care) I would do well he said to adopt and allt^my signature 
t6 tse placed as my uti'^mal mnDnun lutwu 1 1 .scaicely need say more, to 
convey an idea of thi- performance, to my Friends, whti kmar fhr 
Derbyshire and its strata, than that the Report in the Phil. Mag. vol. lii. 
p. S03^:.05, and its many miscunceprinns and i>hinders, was inadt' from 
this dHlir’s Papei, instead of my ('r-^inal paper, and perhaps this only was 
Read ^ot on a regulai meeting da\) in.ste.id <f ni\ nriemai paper f Tn« 
Xbove fact as to the original of the printed Report, appeared clearly tu 
me, fnim tl>eir perfect coincidence in the erroneous points 

On my objecting to this course to Mr. Editi r, and attempting to show, 
that the first p.irt of my paper fnear half ot ii ai d by tarthcnios' imporiaiit 
part) would be injured greatly by the total change ot ariangeineiit a^ d in. 
ordinate compression it h..d sufiTcred (the lt>/y>rf on liiis part u accordingly 
compressed into 4 line-, p. Ito:;), .lod mv Miner, 1 M.ip greatly spoiled by 
tbeaheratiion (from whim only,a, f r ns 1 could hnni) lliat was insisted on 
therein 1 was coolly told, that the utmus would immediately 'tluni my 

E pers, ij / appliedJ- r them and so ihcy did on the-1st < f June, without tJiC 
ist explanation of or apology lor, the extrau'^dinary rirciimstaiicts pointed 
CRJt to them or reh'ired to, in my jlctter of the td<h ut June. I have not at- 
tmnpted lO quote ihe prrrtse wad'- which passed ou the above unprecedented 
and dis<igreealiieoccasions, but to give the substance, as coiicisely and as cur- 
fectly' as I could. 

'It appeared unnecessary above, in referring my Derbyshire Friends to the 
Ceolugical Report ou my p<iper, p 3>).s, vol xli. to state, that the loose and 
inappliiable /iiifctii-Hhtiennri itm »therein, wei e not used by me, but sun c 
of rneni expressly disclaimed in my paper as being contrary to more projier 
Cerms, previitiisly in use among Knyi s'' Grulnsixi^, and to which I adhered : 
this was in consequence, of being actually tuU by an individiial Member oi the 
(^olo^cal ouDcil, while mjr pajier was m luud, that // / did wt use Werne¬ 
rian Terms "(jtfidy v-iiuid lead my paper/ It vt'a® rather unfortunate, that! 
could not then see the full impart of this hint, and have avoided the loss of 
taany weeks of ray time this tpriog, and come subsequent vexation. 



Olsiei^itais on Mr‘. BaktwelTs Mop. ff 

it it rmthtir incorrect in two orthree pkces: iri«. to 

the north o»«l fKmh*^a5i of York, the Oaliie limestone, to 
distinctly described in your xxxixth vol. pages 97 antr^S, 
is omitted in the ** low fiistricl/’ a name of his, which cer¬ 
tainly ill befits this elevated Limestone tract. Mr. B’s A'lpino 
or “ Devonian Range’* of Frimitire and Tramition Radtt, 
has been carried a great many miles too lar to the north-east, 
on the shore of the Brisiol cbaniKrl, as Mr.might hai* 
learnt, from Mr. Smith's Report on the Nailsea Cotd^ 
Jiddy &c. tn your xxxviiiih vol. p. 321; had not this Geii- 
tleman, and his pursuits, been denied ail mention or even 
allusion, in this work, coniaining so much ‘‘original infor¬ 
mation” (page xi), and v hose arrangement of particulars on 
the Geology of England, had not “ been before noticed’* 
(p. 13). 

Mr. B. seems not aware, that the Chalk extends, on and 
near to the soinh Coast, considt-rably to the west of his low 
district,’* and that the large tract called Blaekdown, iS co¬ 
vered by..lpjind, &c. from under the Chalk, very diflerent 
from a^,^^iiig in his “ middle tlisinci,” as he might have 
gatheredlrGto M r. James Sowerhy’s “ M ineral Conchology,** 
pages 4', 57» 56, 60, See. The inhabitants of Exeter and 
all its vicinity, would doubtle-^s be much obliged to Mr. B., 
if he could find there, ihe characuristic inincrals of his 
“ middle district,” viz. “coal*, ironttone, and rock-salt,** 
(p. 274 and 11). 

The Flint^hlre Coal-Jitld on the SW shore of the Dee 
is not shovi n, ah hough mentioned, p. 295, i.or that of An- 
glesea (alluded to p. 275 note,) of whose situation (<m the 
Cefni Hivii) he might have learned something, from Mr. 
Aikin’s'Kour, p. I ■12, and Mr. Parkinson’s Oru. Rem. i. 178. 

In Mr.'H's “ noi ihern Alpine range,” some of the small 
Coal Basi/is or Swillevs occur, whuh 1 have mentioned in 
your xxxixih v<d. p. SONoie, and had I lime, I could I ihinlc 
mennon several Collieries in dift'ercnt and more cetAral 
parts, of ihi' primiiire and trantiiion trad of Mr. B. 

Mr. B. as>tn«, p. 264, that “nometallic veins” are found 
east of I'.is ime C C C, ni anv pait of Englaud. At pages 
254 ;ind 270 and 407 of the Deiby Rep. vol, I. I have men¬ 
tioned two contrary instances, another is nientioued in your 

* The ff'tod Coal of Bovey,orcurrinj»,a9 is very usual with this substance, 
“in aiiuyiul ground,'’ p Hl,“»eparatcd by strata of clay and g;raatL*‘p. 159, 
underlaid (as I liave heard) by alluvial sand and gravel, uu a district of 
coarse Siaif, has no pre’cusions to rank with the regular Coal-fields of the 
•* middle district,” wherein 8la*e has no place, being a “ Ti'aiisition"’Rock, 
p. .58. I'hf Coal of Purdaiid Lsle and Kimcridge, teem to have better 
10 be placed ia the nuddU dii^xict, than that of Buvey has. 

xxxixth 
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xxxlxth vol. p. 4^8^ and T coqld T think frofDJd^a* dt$tnct0«i 
increase the list. What Mr. B.caUs subierfanetn** Pdrestsj 
p. U, 905, adid 269 , viz. stumps of Trees buried in peat, arc 
not peculiar to the Lincolnshire and Yorkshire Coast, or 
even to his *‘h)w district,'^ but in every situatioir from the* 
Liatod Vend lo John o' Groats*, on both sides of the island; 
mijlat shores which have jieither wasted or increased by the 
action .of theeurrents, in modern times, the same pheno¬ 
menon and others occur, indicative oti the gradual rise the 
Sea. In Sutherland this is proved, by the waves having 
lately covered with Beach, the hillocks of Coal-pits worked 
in Queen Elizabcth*s Reign. In the Manuscripts of thb 
lade ingenious Lecturer, Mr. Waltire, his observations en 
this phenomenon, on the various Coasts of England, and 
also of Holland, which lie went to examine, are detailed, as 
I have been informed, Westminster Hall, Boston Church, 
and perhaps other fine old buildings, being now often 
tSooded some feet deep by the increasing tides, furnish other 
proofs of the same thing. 

The contemptuous boast by Mr. B. (p. 45 olj^pur xlth 
vol.) of his ignorance of what Mr. Smith niay’lhlve done, 
towards a Map of the Sira fa tj' England, (for as to faults, 
be bad no ground for coupling me and Mr. Smith, as ap¬ 
pears from your xxxviiih vol. p. 441) surely does not seem 
much calculated to raise his character as a philosophical 
enquirer after truth, or as a liberal historian of the labours 
of his cotemporaries to say nothing of the interested views 
which might be taken of such conduct, from one profes¬ 
sional man towards another. 

1 am extremely happy, however, to be able (o slate, that 
the public are not likely to remain long ignorant of Mr. 

* Mr. B’s eagerness fo renew Ms attacks on the subject t<f I'auh., (p. 2I‘J 
and 28 .S,i would not permit hni to appear totally to ovetKxik i.*'. he h;.s 
dona Mr. Siniili. and it is not umvoriliy of roiii.n'k, that in the only iiist.ince 
in which I am csprt-.s!v rc/erred to, lor a sinjjle Geolojfii'al fact or inrereitce, 
k has been done in an unfair —After (he account of the Derbysikire 

Mineral Vcin^ had been wriiteii tor my Report, Mr. Jr>&hi;a (Gregory, tike 
very able and respectable overseer ot the Gang Mine near Wirkswortli, 
happening to be in town, I litlier read or related to him all liie most material 
points therein; on which ucension, and alter I had any opportuuity of 
making inquiries of other Mineui ihioi/"h"ut ihf rnunly, as in 1119^1, if not un 
every other material point waser|>re'>^ly done; Mr.Grtgory statecl,that “seme 
of the lliuknt of the day vrtnilm> tit" divide even tl.e largest Veins, as com- 
plctcl)'as the Toarbstene strata do" (Report I. and fur the reasons 

above stated, 1 added, “ as 1 am iiitormcd by Mr. Jo->hita Gregory, an expe¬ 
rienced miner." Yet Mr B. p. 22(J,thus refers to the pass.ipc, “ Mr. Farcy" 
$ays, ** that where the beds of lime-stone arc divided by si atns ol day, Ihhe 
ifoms frivfuentbj cut ofF the vein a. el^ctualiy as the tlnrk beds of Tond- 
•tone,** omitting all mention of Mr. fJrcgory, or his and my distuictiuii, 
that only “ some of the lluckest” way boards, w^f jiere spoken vd > 
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South's labtims on this importsm subject, sifu^. 

Mr. Cary of the Strand has the }^b)icaiion now in 
hano, and the greater part of a Map of Engfsilid, Waies^ 
part of Scotlaud,.France, and Ireland (for the sake of shew* 
log the coDiiections of strata) is already engraved', on a scalt 
of 9 QiUes to an inch, for Mr. Smith's intended jruhlict^km* 
Mr. B. will I conceive find it difficult to sliew, t^t | 
have asserted that the metalliferous liniestonf (in the MP* 

f iilar) in Derbyshire is the very lowest stratum of Bocks m 
England % for althoiigh to suit tlie purposes of the transit 
tton part of his new Theory, Mr. B. chuses always to speak 
of the fmr regular calcareous Rocks, which Mr. Whitehurst 
and myself fi^ave described in the Peak Hundreds,* as tgaif 
Rock, yet this won't prevent our seeii'g, that should fibe top 
of the first or upper of these Rocks he proved ici appear 
from under Shale-grit ami Millstone-grii near Btirnsal (as 1 
rather believe it vines), vet that the top of the second, the third 
and the fotinh of these Rucks in succession, and more ao 
the lottoiA of the last nr lowest of them, in short the whole 
scries s^p^ring in Craven or near it, may still safely be 
doubted^'ilince no new light is thrown, or confirmalton 
oifered in Mr. B's recent work, of such his opinion; it is 
true be has ** repeated the assertion again/' at pages Si4j 
S79andS81. 

After having seen the different ranges of Limestone be¬ 
tween Lancaster and Kendal, overlieing a Slate, which Mr. 
B. has admitted to be the same Slate with that of Craven; 
I have now better reasons than when I first wrote, for 
agreeing with Mr. Mushet (vol. xi. p. 53) in thinking these 
to be very different Rocks from any in the north of Derby¬ 
shire ; and to me they seemed, well to answer to the Rocks 
I had observed W and NW of Ludlow (as already men¬ 
tioned herein) and had more recently crossed when again 
leaving the slate,near toWelsh-pool,in my return fromWales. 

Mr. B's assertion, that I hid nothing to advance in sup¬ 
port of my opinion, as to the Peak and the Craven Lime¬ 
stones, but the existence of my “ imaginary great Fault,” 
and his question in the next page, as to how the Limestone 
has passed “ over or under” iheFauli, too w^ell proves, that 
this Gentleman is but slightly acquainted, or rather not at 
ail. with my investigations, on the principles of Vaults: but 
as this is a subject on which 1 must further enlarge, 1 shall 
introduce the same in a future Letter, and remain 

Your obedient servant, 

Vpper Crown-street. Westmtnater, JOHN FaSET Sell. 

16th July, ISIS. 
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30 H^ TaWto#, Esq. Sur^qon to ike Cit/mi Eii^ury' 
and to the City of London Truss Society^ 
'^urer on Anatomy, Surgeiy and Physiology, &c.0c, 

itiil.^AitRisON of Change Court, Carey Street,consulted 
iTRB^dnceming her son, aged three months, on account off 
a InfAour upovi his loins, vrhich was observed at his'birtb^ 

It was a case of spina bilida. The tumour was about, 
tl» siafc of an orange, and was situated over tlwibinbar 
vertebrae, and the contained fluid was very evident, 
sac'seemed to be thin j but the surrounding integumcn#’|& 
wtS! ais {hose covering the tumour were perfectly free frtfitrt 
inflammation, and the child had no symptoms of general 
disease. 


ft! this favourable state of the infant’s health, it was" 
thought advisable to puncture the tumour in the inantier 
rectwnmended by Mr. Astlcy Cooper in the Medical and 
Chwnrgical Transactions. Accordingly a puncture was 
made’With a needle in three different places, fluid 

discharged was transparent, though not very wnpid, and 
the distmarge continued for some clays, u hen the punctures 
closed. By this treatment the tumour was reduced in size, 
and no inflammation took place ; neither was there any 
unfavourable change in the infant’s health. 

The operation was repeated in a similar manner, and 
with similar results, excepting that the fluid discharged was 
thinner and more like serum. 

The operaNon was repeated seven times in the course of 
five xnenths, and during this period a very great quantity of 
fluid was discharged. About two weeks before the infant’s 
death one part of the sac had become very thin and trans¬ 
parent; another part partially ulcerated, and thus the con¬ 
tained fluid was more freely discha-gecl. 

About two w'ecks also before his death, he was seized 
with occasional startings ; his forehead projected ; his eyes 
seemed small; and his eyes and cve-brows expressed a pe¬ 
culiar frown. The head continued to enlarge rapidly^* and 
the general health became worse and w’orse, though he 
seemed to suffer frnin no particular symptom. The bowels 
were regular and the stools natural during the whole pro¬ 
gress-of the di.sease; and it was not suspected that the child 
had any affection of the head till a very short time before 
his death, which took -place rather suddenly under convul¬ 
sions, as soon as the whole of the fluid was di.scharged from 
the spine. 

Examination 



... . . . 

pKpan¥b^>^^^ein<^f^Hfat)«;,f>f ihe spin^ 
between spinoud processes of the vertdbraii*' 
pafse^'from the spinal marrow acniss the cavityof^ 
and were distrib4He<l*1)y many filaments on its 
face, ,1'here was not any iuflartimation on ,tbe § 0 §-^. 
neryea. # ^ 

The bfuies of ihe head were much separated^! and 
anda half of a very limpid and pafe-culourcd s<?runi waydb 
in the ]||fral ventricles. There were no other marks 
diseasp fllher in the brain, its membranes, or hlood>vefi 

did the hydrocephalus take place ? Was it.a^ilift 
ti^; in which the child’s hralib began to decline, i. 4 || 
founeen days before his death ? or, W'as the morbid coor 
diiion of the brain and spinal marrow coeval ? 

GrcvilleStieec, Haitan G:ird«ii, Juae IS, ISIS. ' v 
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XII, The Bakerian Lecture. On the elementary Particles 
certain. ^ysiaL. By William Hyde Wollaston, 
R.S.* 

Among the known forms of crvstallized bodies, there is 
no one tonimon to a greater nuntber of substances than the 
reffiilar octohedron, and no one in which a corresponding 
dimcnliy has occurred with regard to determining which 
modification of its form is to be considered as primitive; 
since in all these substances the leirahcdron appears to have 
equal clai^n to be itceived as the oiigina! from which all 
their other modifications are to be derived. 

The relation of these solids to each other is most di- 
siinctlv exhibited to those who are not much conversant 
w'ith crystallography, bv assuming the tetrahedron as pn- 
initive, for this may immediately be converted into an oc* 
tohedron by the removal of four smaller tetrahedrons fretn 
its solid angles, (Plate I. fig. 1.) 

The substance which most readily admits of division by 
fracture into these forms is fluttr sjwr; atid there is no dif¬ 
ficulty in obtaining a sufficient quantity fv)r such experi¬ 
ments. But it is not, in fact, either the tetrahedron or the 
octohedron, which first presents itself as the apparent pri¬ 
mitive form obtained by fracture. 

If we form a plate of uniform thickness by two succes¬ 
sive divisions of the epar, parallel to each oilier, we shall 
find the plate divisible into prismatic rods, the section of 

^ ^ram the Philosophical Tramactioni for 1813, part i. 

wiicb 







' ^ the^ltmienie^ PerHi^ 

of 70> 

''IP' ''ll(|iij|i' <{yHt thefte rods fransveildy, #e aki!|l obtain a 
ftapilpp Af regular aeuto r^iomboida, all aimilar I# eaon 
i|fplpi^#)ivmg their supcriicial angles 60'^ and ISO**) and 
/'|i||t.lNiae an appearance of primitive molecule, from which 
■ft'lfe# «tr«r nuididcations of such crys>als might very sicn* 
derived. And we find, moifover, that the whole 
fpMa of ft\ior might he divided into, and conceived to con* 
W of, these acute rhumhoids alone, which may be put to^ 
gether so as to fit each other without any intervening va* 

^ l^it, since the solid thus obtained (as represented fig. s.) 
fliay be again split by natural fractures at right angleslo ha 
axis (fig.^'3.)» * regular tetrahedron may be detached 

linom each exiremity, while the remaining portion assnmei 
the form of a regular octohedron ; and since every rhom¬ 
boid, that can he obtained, must admit of the same division 
into one octohedron and two tetrahedrons, the rhomboid 


can no longer he regarded as the primitive form ; and since 
the parts into which it is divisible are dissimilar, We are left 
in doubt which of them is to have precedence s^|irimitive. 

In the examination of this question, whether we adopt 
the octohedron or the tetrahedron as the primitive form, 
since neither of them can fill space without leaving va¬ 
cuities, there is a difHcuhy in ( onceiving any arrangement 
in which the particles uill remain at rest: for, whether vve 
suppose, with the Abb6 Haiiy, that the particles are tetra¬ 
hedral with nctohedrai cavities, or, on (he contrary, octo- 
hedral particles regularly arranged with tetrahediw cavities, 
in #ach case the mutual contact of adjacent particles is only 
m their edges ; and although in such an arrangement it 
must be admitted that there may be an equilihrfum, it is 
evidently unstable, and ill adapted to form the basis of any 
|termanent crystal. 

'More that! three years have now e1a{ised since a very 
rirople explanation of this difficulty nccuircd to me. Aa in 
the course of that time i had not discovered it to be liable 


to any crystallographical objection, and as it had ap|l«ared 
satisfactory to various mathcmaiicai and philosophical triends 
to whom i proposed it, 1 had engaged to make this the 
subject of the Baherian Lecture of Ihe pre^t year, hoping 
that some further speculations, connejcteil with the same 
theory, might lead to more correct noUons than are at pie* 
sent entertained of cr)'staliization in general. 

At the time when I made this engagement, I fiatteied 
myself that the eoaception might be d'&serving of attention 

from 



tj fioee fdliti4#th4l^l 
M iltad t^ci fu])[) 08 €<i'it to - Ho 
^£''ki^nfa»of .a iriend, I have tieeii referred tull^ 
Micrograpliia, in which is contained^ ukust cl«ai$? 
es&emial pan of "the same ihcriry. 

Htmxxer, since ihe office of" a lecturer is properf^t 
fuse know ledge already acquired, rather than 4oudN|lt|[' 
known new discoveries in science, and since these htailtslP 



Pf. Hooke have been totally overlooked, freai -havingibiKI 
flirown out at a time when crysiallograplvy, a braneh^ 
sdience, was wholly unknown, and consequenify not^HI^ 
plied by him to the ex;cut which they may now admit, t 
have no hesitation in treating the subject as 1 had beli^ 
designed. And when 1 have so done, 1 shall quote tlMK 
passage from Dr. Hooke, to show how exactly the vtewft 
which I have (akcMi iiave, to a certain extent, corrcB|Kindc4 
with his ; and I slinll hope that, by the assistance of sucli 
authority, they may meet with a more favourable recep* 


tiun. 


The tlteory to which I here allude is this, that, with re« 
srpect to dqor spar and such other substances as assume the 
octohedral and tetrahedral forms, all difficulty is removed 
by supposing the elementary particles to be perfect spheres, 
which by mutual attraction have assumed that arrangement 
which brings them as near tt) each other ai> possible. 

'nie relative position of any number of ecpinl balls in the 
Paine plane, wlien gently pressed together, fornpiig equila^ 
teral triangles W’ilh each other (as represented perspeclively 
in fig. 4.)^ is familiar to every onej and it is evident that, 
if balls so placed were cemented together, and the stratum 
thus formed were afterwards broken, the straight lines in 
which they would be disposed to separate would form m*.. 
ffles lef GO^ with each other. 


If a single ball wore placed any where at rest upon tb« 
preceding stratum, it is evident that it would be in contteC 
with three of the louer balls (as in lig. 5.), and that Ihe 
hues joining the centres of four balh in contact, or the 
planes touching their surfaces, would include a regultur te<* 
trahedron, having ail its sides equilateral triangles. 

The construction of an octohedron, by means of spheres 
alone, is as simple as that of the tetrahedron. For if fhur 
bails be placed iff contact on the same plane in form of a 
square^ ^h«n a single ball resting upon them in the centre,; 
being in contact with each pair of balls, will present a tri¬ 
angular face rising from each side of the square, and the 
whole togctlier will represent the superior apex of an ooio- 

hedron; 





^.'#(|i^‘«"i1|‘'cam^lete the pffjphcdral '.' 

^,-Jljhfcis Cme observation wi#i retiard to these iIm^ 
paradoxnamctyf that a structure wKu^ in 


tIliiNciiijI «as begun upon a square (^>untialiony is really tn* 
the same as that which is begun upon the tri« 
mg«4ar oasis. But it' we lay the ociobeiir.iI unuip, which 
(iMl^tliSilU of six bails, on one of its iiiangular sicUa, and 
fpns^tiently with an o|)positc triangular 'face uppermost^ 
groiip%-consisting of three balls each, are then 
•lltisaied precisely as they would be iound in two adjacelit 
Strata of the triangular arrangement. Hence in this pnsi- 
t^n we mav readily convert the ottohidron into a regular 
tetrahedron, by addition r»f four more balls, (fig. 7.) One 
placed tin the top of the three that are uppermost forms the 
apex*; and if the triangular base, on which it rests, be cn- 
largi^ by addition of three more ball.s regularly disposed 
troand it, the entire group of ten balls will then be found 


to represent a regular tetrahedron. 

For the purpose of representing the acute rhomboid, two 
balls must be applied at opposite sides of the smitHfSt octo- 
hedral group, as in fig. i). And if a greater number of 
b^U be placed together, fig. lo .and 11, in the same ftirm* 
Uien a complete tetrahedral group m.'iy be removed from 
each extremity, leaving a ceniial octohetiron, as may be 
sc^r^n fig. I t, wfiich coiresponds to fig. 3. 

iThe passage of Dr. Hooke, from vvh'ch I sh.al! quote so 
much as to connect the sense, is to be found at page 85 of 
his Micrograp h i a. 4 

“ From this I shall proceed lo a second considerable 


pbfettomenon, wl.ich ttiese diantaiiis (meaning thereby 
quariss crvsials) c.xhibit, and that is the rtgularity ot their 
figure——-This 1 take to proceed iiom the mo^t simple 
principle that any kind ol form can come from, next the 

gldbular; for-1 hmk I could make probable, that all 

these regular figures atise only from three or four several 
positions or po.-turts of globular particle.*!, and those the 
most plain and ohvirns, and nccecpary conjnuciinns of 

such figured parMclcs that are possible-And this I have 

ad^^itum demonstrated with a company ot Indbts, so that 
thefft was not any regular figure which i have hitherto met 
withal of any of those bodies that I have above n^mtcl, that 
I cotiid not with the composition of bullets or globules 
iipitate almost by shaking them tog« iher. 

***Tlius, for instance, we find ib it globular bullets will, 
of themselves, if put on an inchuiug plain so that they 


may 


ok the elementary of certmn,0ry5tah* 

Itjay rip^ tom^cr, nati^r^l^ run ,int^ ,a *^laiiguj^.^^4fir 
composi%\n the variety 'i6^1>%urie5, that can be ini^gined 
jtjtit oF equilateral triangle*, ana st^nh you ,vi;lU £LnU| upon 
trial all the surfaces of alnm to be composed 

—nor does it hold only in superficies, but ih sCtU^tty 
also j for it’s obvious that a icjurlh globule laid upmi tl:^ 
third in lliis texture coinpf»ses a regular tetrahedron, av!^c|i 
is a very usual figure of the crystals of a1um« And tW^ia 
no one figuie into which alum is observed mbe crystaliizui^ 
but may i>y this texture ot globules be imimted,'aud .by. no 
other.” 


It does not appear iu u !nt inanutr this most ingenious 
philosopher thought ot’ applying this doctrine to the forma¬ 
tion of quartz erystul, ot viu’ii>l, of sait-petre, &c. whjch 
he names. This remains among the many hints which the 
peculiar jealousv of his temper left imintelligibie at the time 
they were written, and which, notwithstanding his inde- 
fatigahlc industry, wlpc subsequently lost to lire public, for 
want of being fully clcecloped. 

We have seen, that by due application of spheres to each 
other, all the most simple forms of one species of crystal 
will be produced, and it is needless to pursue any otlicr 
tnodificatioiis of the same form, whicli must result from a 
series of decrements produced according to known laws. 

Since then the simplest arrangement of the most sij|)jplc 
solid that can be imagined, afi'onls so complete a solution 
of one of the most difiicult (juestions in crystallography^ 
we are nijipirally led to inquire what forms would probably 
occur from the union of other solids most nearly allied td 
the sphere. And it will appear that by the supposiih^ of 
elementary particles that are spheroidical, we. may 
conjectures as to the origin of other angular solids well 
known to crystallographers. , . 


The oltiLie Ukomloid, 

If we suppose the axis of our elementary spheroid to btt 
its shortest dimension, a class of s<dids will be formed which 
are numerous in crystallography, ft ha.-, been remar-hed 
above, that by the natural groupbtg of spherical .pa^ticle^ 
fig. 10, one resulting solid is an acute rhomboid, similar.io 
that of fig. S, having certain deierminate angle.?, and* It* 
greatest dimension in the direction of its ajci.s. Nu^, if 
other particles having the same relative arrangemeni be 
supposed to have the form of oblate spheroids, the reswUinfi 
solid, fig. 12, will still be a rearular rhomboid; but ^ 
measures of its angles will be different from those of the 
Vol. 4 2.1^0.183, July 1S13, E tbrmer. 





Ot^ ikfi of 

foroier^ail^ ^I be^nore or ij^ 'obluse iM^4iAg, tct^ibe 
degree o| obJateness ofttie |:^Miyve spberdij. « 

itll at least possible that carbonate of lime and Cither 
aabataftecsy of Mhich the forms are derived from n'gular 
ibomboids as their primitive form, may, in fact, consist of 
tibiai^ 'Spheroids as elementary particlrs. 

It deserves to be remarked, that the conjecture to which 
are thus led by a natural transition, from consideration 
of tha most siftiple form of crystals, w as long since enter* 
taiiia#1)y Huy^ lens*, when treating of the oblique refrac¬ 
tion of Icelana spar, which he so skilfully analysed. The 
peculiar law observable in the refraction of light by that 
CfVStal, be found niijght be explained on the siqipositiou of 
spheroidical undulations propagated through the substance 
of the spar, and these he thou^t might perhaps be ow'ing 
to a spheroidical form of its particles, to which the dis¬ 
position to split into the rhomboidal form might also be 
ascribed. 

By some oversight, however, the proportion of the axes 
f>f such an elementary spheroid is erroneously stated to be 
1 to 8 ; but this is probably an error of the press, instead 
oi I to 8*8, for 1 find the proportion to be nearly 1 to S'87* 
Jn fig. 15, F is the apex of a tetrahedron cut from an acate 
libo|p^oid similar to fiuor spar, and the sections of two 
ssijM^s are represented round the centres F and C. I is 
the arox of a corresponding portion cut from the summit 
of a roomboid of Iceland spar, as composed' of spheroids 
nxviiag the same diameter as the spheres. In the former, 
the inclination FCT of the edge of the tetrahedron to its 
" *** latter, the inclination ICT is 26® 15''> 

am the altitudes FT, IT are as the tangeuis of these angles 
^4t4 to 493 :: 2*87 : 1, which also expresses the rajLio of 
tba axis of the sphere to that of the spheroid, or the pro- 
potfiottal diameters of the generating ellipse. 

^ * Hexagonal Prhms, 

f If our ekmentary spheroid be on the contrary td)!ong, 
^Inlliirad of oblate, it is evident that by mutual attraction 
*ibtkt theatres will approach nearest to each other vvhen their 
arc parallel, a»id their shortest diameters in the same 
^Jtane (fig. 13.) The manifest consequence of ibis stroc- 
'WMJJMfrould be, that a solid so formed would be Viable to 
^Hftnto plates ai right aisles to the axes, and the plates 
'Jwould divide into pnsms of three or six sides i^ith all their 
as occurs hi phosphate ofdime, 

i ^ ibfighmU fibs tom. Tfw4. it JUmhUt 0t 7iV 

i It 
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tt mijr ^ at tfi« 

'hftjgiit U) iheoase of such $ proiii'ttiiist 6eoend on tht latio 
'betiM)*eeii the axes of the elentientary splieloid. ^ 

The Cuhe^ 

♦ t 

Alihough I could not expect that the sole snpposUV^n 6f 
spherical or spheroidical panicles would expfain the origin 
of all the forms observable among the ^ore compltcatdd 
crystals, still the hypothesis would have Sf^ared 
if it did not include some view of the mode in wmeh so 
simple a form as the cube may originate. 

A cube may evidently be put together of spherical pap- 
ticles arranged four and four above each other; but w'e have 
already seen that this is not the form which simple s^ihcres 
are naturallv disposed to assume, and conse(|netiily this hy¬ 
pothesis alone is not adequate to its explanation, ai Or, 
Hooke had conceived. 

Another obvious supposition is, that the cube might be 
considered as a right-angled rhomboid, resulting from the 
union of eight spheroids having a certain degree of oblate* 
ness (2 to 1) from which a rectangular form might be de¬ 
rived. But the cube so formed would not have tne proper¬ 
ties of the crystallographical cube. Tt is obvious, that, 
though all its diagonals would thus be equal, yet ont axis 
parallel to that of the elementary spheroid would ptnbably 
have properties different from tlie rest. The mndifitlattons 
of its crystalline form would probably not be alike in all 
direction^ as in the usual modifications of the ciib^^ but 
would be liable to elongation in the direction of Its 
axis. And if such a t rystal were electric, it wouM 
but one pair of poles instead of having four pair, ax rb s||e 
crystals of boracite. 

There is, however, an hypothesis which at least has fdni* 
plicity to recommend it, and if it he not a just representa¬ 
tion of the fact, it must be allowed to bear a happy resem* 
blance to truth. 


Let a mass of matter be supposed to consist of sfAeadcxl 
particles all of tbe same size, but of t» o different Ktndt In 
equal numbers, represented by black and white halls ^ nml 
let it be required that in their perfect intermixture tmf 
black ball shall be equally distant from all suirot^illg; 
white balls, and that ell adjacent balls of the samelieni>*> 
mination shall also be equidistant from each other* ktf 
then, that these conditions will be fulfilled, if the wiiqgiK 
nient bt'cnibical, and that the particles will be in equilmo* 
Fig. 14 Npretet^U ft inbaso cooiiitfttei of bftUi, iMiRiatelr 

£« blaek 






.thiijMibqqn 

superl^uU dlagokii^l (he cuW, they arc e'^uidlsla^}.i^ii 
theh;' ^otiJigMraiion t^prcscnls a regular tetrahedroh; and 
the is the relative situation uK the four white balls. 
,^^,^istaacie$, of dissimilar adjacent balls are likcwisccvi- 
di^tly etqilih} S9 that the conclilions of their union ar^ 
complete, aw far as appears in the small group: and this is 
repres^tattve of the entire mass, ihal would be 


eoiBpfjiiid''of cqtiUand similar c^^bes. 

Since the crysialllne form and electric qualities of bora- 
cU© aic peihaps unique, any explanation of properties so 
|)ecitUar can haidiy be expected. It may, however, be re- 
that a possible origin of its four pair of poles may 
)be tfkied in the structure here represented; for it will be 
scMeiithai; a white hall and a black one arc ttgularly opposed 
tO'Caeh other at the extremities of each axis of the cube. , 
\Aci hypothesis of uniform intermix lure of particle with 
parlicl«> accords so well with the most recent views of 
Din&ry combination in chemistry, that there can be no ne- 
ee|tsuy, on the present occasion, to eiitcr into any defence 
of^l^t doctrine, as applied to this subject. And though 
the Existence of ultimate physical atoms absolutely indivisi- 
,h|e |nay require demonstration, their existence is by np 
mcjans necessary to any hypcithesis here ailvanced, which 
requii^a.merely mathematical points endued with powers of 
attr,action and repulsion equally on all sides, so that their 
wiually spherical, for from the union of such 
partk^^s the same solids will result as from the combination 
el f{^(;res impenetrably hard. 

7 , There remains one oliservation with regard to the spherical 
^rm of elementary particles, whether actual or virtual, that 
QUiSt be regarded as tavourable to the foregoing hypothesis, 
namely, tha.t many of those sul}stanees, which we have 
rca-on to think simple bodies, as among the class of 
m^als, exhibit this further evidence of their simple nature, 
they crystallize in the octohcdral form, as they would 
do (f. their particles were spherical. 

„,J5tit it must, on the coniraiy, be acknowledged, that we 
present assign no reason why the same appearance of 
j^hipiiclty slioiiid take place in fiuor spar, w.hich is plumed 
c^tain at least two elements; and it is evident that any 
pts to ttace a gencial correspimdcnce bt?twe>en the 
ji^$ia|iiograpincai and suppi^sed chemical elements of 
h6dteih.must,.miLie present state of these scietices^ be priSt- 


aoatuf^^f 




I^e*. 



Witsmpis t<y 

iroftt ijKe different degrees df coiw^rc^ojfi tnat soiV^nw^ 
may be supposed to undergo in assuming the Sond 
It is supposed, that with a certain degree of softne^^ « 
relative atlraction, the particles will Be suttoupded bt|r 
four others, and will all be tetrahedral* ah^di^h itt fa6t ® 
be demonstrably impossible that tetraucdron^ alo^, 
fill any space. '£^ ' 

It is next supposed, that soft spheres less compfespia Will 
he surrounded by live others, and will be fornried intdtriaiw 
gular prisms, comprised under five similar and ei^Clal ]^ane^ 
That they should be similar is impossible ; and it is further 
demonslraldc, that when the irlangular termination (4^s,ucdl 
a prism is equal in area to each rectangular side of 
prism, so as to present equal resistance, according td, the 
hypothesis, then the triangular faces will be nearer to thtf 
fenlrc in the proportion of three to four, so that the attrac¬ 
tions will not be equal, as the hypothesis would require* 

A third hv.pothesis of M. Prcchil is, that ihe’de^ee of 
cnnjpressibiiny may be stich that each partkrTe will oe ^r- 
rounded hv six otliers, gmng it ilie form of a cubc^ 
it must be admitted, is a verv ]H)Ssible supposition, ^ 

Ail further application of the same hypothesis is pre¬ 
cluded by M. Prcchtl, by denying that one particle cap be 
surrounded hy more than six others; although in fact it is 
most evidenfj that any •sphere \vl)e« not compressed will be 
surrounded by tv. iec that number, aivd eonse^tteu^ii 
slight dei»ree of cumpression will l>e converted into adtid^r 
cahedroir. according to the most probable hypotheat’S 
Bimplc enmprO'Mon. ^ 


XI il. Nvticc^i reaped if}g New Booh a, 

Part I, of the Philosn]:hk';d Tr.-msaciions for 1813 Has 
made its appearance. I be lollov^mg aiv its content's.; 

1. On a new detonating Coniptmnd, m a Letter troiifi'^r 
Humphry Davy, LL.D. F.ILS. to the lhs;lil I Jqn. SirJostilph 
Banks,Bart. K.B. i\li S.--2. On a remaiknhle Applicallq^ 
of Coles’s Theorem. 15y J. F. VV. Hcrscliel, Esq. Opil> 
inunieated by W. Hcrschel, LL.D. F.li.S.— 3. Ob!||gi^- 
tion of the Summer Solstice, 1812, at the Koyal Oh^erva- 
lory. By dohn Pond, Esq. Astronomer Royal, F.ft.S*4— 
4, Observations relative to the near and distant S%b!t'x*f 
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dilfiffpit^Nl^inii* Bv.J«ffi«# Wm, f« 

Bakerii^ I^iure. Cm ,^«1«inlmttry Partk 

Wilijiifnf mdc'Wtvilaston, M.D< 

,Oa a from ihc £im Tree, called Ulrnin. 

^ jtaMii Smiihson, Esq. F.R.S.—>7* 0» a Method of 
at a iDiniance. By William Hyde Wollaston, 
B«S.i7r8.1A Catalogue of Norih Polar Disianm 
^ some of the |mir%tal fixed Stars. By John Pond, Esq. 

. .^ktl^vmymer Royal. P,R.S.—>9. A Description of the sol* 
aeot C^ttds and Cizzards of the Ardea Argala, the Casu* 
anuaEmo. and ifie long>legged Casowary from Kc^’ South 
Wahta. By Sir Everard Home, Bart. F.R.S.—10. Addi¬ 
tional Remarks on the State in t^hich Alcohol i-xibts in 
Anmiettttd Liquors. By William Thomas Bratide, Esq, 
11. On anew Variety in the Breeds of Sheep. Bv 
Col «mer David Humphreys, F.R.S. In a Letter to the 
flon. Sir Joseph Banks, Bart. K.B. P.R.S.-—IS. £x- 
l^niinents to ascertain the coagulating Power of the Secre¬ 
tion of the gastric Glands. By Sir Everard Home, Bart. 
}F«R.S. Communicated by the Society for promoting the 
Xnt^^geof Animal Chemistry— 13. On some Properties 
of Ejuj^t. By David Brewster, LL-D. F.R.S. Edin. In a 
XJethw to Sir H. Davy, LL.D. F.R.S.—14. An Appendix 
t0 Mr. Ware's Paper on Vision. By Sir Charles Blagden, 
F.R.S;i»—13. A Method of drawing extreme ly fine Wires. 
By William H\de Wollaston, M.D. Sec. R.S.->i6. De¬ 
scription of a Single-lens Micrometer. By William Hyde 
Wollaston^ M.D. Sec. R.S. — 17> Observation of the 
Sii^ticc of 1812, with the Mural Circle at Green- 
trich. By John Pond, Esq. Astronomer Royal, F.R.S.— 
IF. On the Tusks of the Karw hale. By Sir Everard Home, 
]^ft. F.R.S. _ 


JPreetktnl Olstrvations on Eetropiumt or Eiwraton oj' the 
Mye lidf, u ith thfi Description of a new Operution ftrr 
ihg Cure of ihut Disease; on the Modes of forming an 
ifartfficial Pupil; and the Description of some new Jnstrum 
mtmti and Operations for the Cure of Cataract, adapted 
jftF 4ke different Fetioas of Life in whkh thttt DLease is 
j&lfiHj to occur. J/iustraU'd by coUatrtd Engrfwings, 

Wm. Adams, Member of the Royal Ccdlegeof fSktr^ 
Oculist to the Prince Regent, &fc. dfc. pp. 9^. 

128 . 

Adams is one of the most successful o{>crators on 
^pSnd hit industry is happily not inferior to his skill. 
The eve^bn or turning down of the under eyq»)id is often 

a disease 
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aWI»i|i(li>t^i»4 Vfft k M sotneiiaae^. practisjed tn^ ;. 
deceive ihe ii nwar)'. I faav« s^en icyem Freitcb yifhei' 

could turn <lawu ihcir under eye-lids, and keep, tlteia ..lo 
several hours without any inconvenience: Iw mean# olfjlhiii^ 
practice, according to their own account, tpey often tefe4v 
themselves firom an English prison:. ;0eir «yes b^^:siC 
hi^ous, and feigning other sickncss/’%he EngUsh oj@^% 
were happy in getting rid of them. 'Jite author hawevi?' 
has succeeded in eiTectually curing evetsttm, vvh'en|jt.ji# fM# 
actual disease, by cutting tiie eye-lid so as to make! U . 
the eye, a safe ami speedy process of reducing the or^niv 
zation to a natural state. He has also obtained cotis«der«' 
able popularity by his operations on diHereot kind# , of; 
cataract. On the latter subject some of his remarks 
public attention, particularly his recommendation of aH 
early operation on the eyes of children bom with this dis¬ 
ease. Persons who have ** had congenital (or more pro* 
periy connate) cataract removed at an advanced age, ate' 
equally destitute of a knowledge of visual objects as the 
merest infant, wiiile at the same time they are ia 

circumstances far mure uitfavourable for its acqilg^^n. 
The healthy infant examines every object with all the oger* 
ness natural to its age; w hile ihe more aged congenital pa¬ 
tient, from long continued habit, has contracts disin¬ 
clination to the exercise of the eyes, which be is seldom 
able entirely to overcome. The rulling motion of the eye 
depending on an invuluniary action of the nuisc^s,i# lbet%^ 
fore extremely ditBcuit to be corrected, when’^me reme^ 
of the cataract has been long delayed, and it adbrds another 
obstacle to improvement in vision : this points out the ne¬ 
cessity of an early operation.” Mr. Saunders cured aH 
infant of two ntionihs ; Mr. Johnson one of six, and 
the author one of ten months old. The propriety,,4134 
necessity indeed, of an early operation on the eyes 
of children born blind in consequence of cataract,, are 
sufiicieniiv obvious; it must also contribute to. the cer¬ 
tainty and coin|)lctuues3 of the cure. Aged patient# cm^d 
of cataract have nevertheless declined the labour of aeqpir- 
ing distinct vi.sioii. The author, if possible, wottI4.£pot 
** sulTer an infant’s eyes to be exposed to the light 
cataracts were removed.'* He adds, an intelligem^.per¬ 
son should always be appointed to superintend the min^e- 
inent of those cured of congenital cataracts, whose^le 
business shouhl be to watch and correct as much v poS#||lb 
those habitt^ which impede the acq^ircinent of .vision,,and 

£4 to 



n Socfety, 

tti as^si 1)^ cxpedterit which in 

the attainment of the desirtd object/* Some of ifle^factfi 
stated by Mr. Adams respecting the power of habit, tend 
to dfcvetop the principles of human action, and illustrate 
tb6 thtory of niiud; they are worthy of being recorded, 
V?iltb''this view,among those lately promulgated by Professor 
StewVt and Mr. VVardrop in their historical accounts of a 
l^dboy. 

'/V' 

Dr.‘Smith and Mr. Sowerhy have determined to 6nish 
their celebrated work, “ 'fhe Knglish Botanv,” by a gentral 
Index to the xxxvi volunus, which will be completed on 
the first of January 1814. It is inn lulcd to arrange the names 
of, the plants contained in that work, wlmh will amount 
to nearly SfiOt), in one pari alphalntically. and in another 
pan accordir-g to the Liniuan system, with such improvc- 
mertts as have been rcctivici since its p-iblication. When 
Knghsh Botany is compleud, iSir. Soweiht hopes to be 
able to comply with the wl^l■.c■< of hi< numcions friends in 
puhiishing In'* Mnu ra! C’o’.ichidoey” c\crv month. The 
firitish and Erotic Mineii.h 'iv will in all probability 
finistved in the conise of the nc\t year. 


' XIV’. Ptocevdw^s of lA'amcd Socieiiei, 

llOYAL SDCIJ.TY. 

July l.T— *1 HK ^arl of Morton, Vice president, in the 
Chair. Sir U. D-ny, m a ktnr to .Sir .loscpli iKKik.', de¬ 
tails ht'.cr.ii new t\pcnm-i.i'i'hu h oc Im*- made on the 
dcton.ilina oil. winch lie 1 .tvi\ di.'CO'tred. It ajipcu'^, ac¬ 
cording to Sir il’s ' xpe;lU.uits. to etaisi-t ol p] chlorine 
and 9 a;;otc, or one \ciume cf azote .nui lour ^o!umc^ of 
chlorine. This, Sir il. caudh'iv ackn iw!e(l"(s, an ex¬ 
ample of the in.idequacy of tlcorv ri^ji-'etlng delinite pro¬ 
portions, as the parLicks o! diOi leoi suh;-! incis in this case 
unite not in the gencrallv received p*.>.o,lions oi 1 to 2, 
2 to 3, or 3 to 4, hut 4 to 1. The ,.pci ijic gravity of ibis 
c,t»mpoup.cl IS u'.i.i, water being n a-^ toon; or hv volume^ 
in the proportion of ] ip to 30. Sir 11. wore a eap with a 
glass fn'iii, vvhlle oyciating on ‘xp'osive conijri'iind, in 
order to protect his i\v >; vet sidl -he operations svere dan¬ 
gerous, as \ery sniaii quauuuss gf u explode with great 
vudence. 

fn this paper flie author de-cribes some new' properties of 
(J>iB extraordinary subatabcej and the gtucrai scHcs of facts 

confirms 
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c<infipin# ^ tfilwv that considerB azote and chlorine a* yet 
utuil^{itiij^ounded~or that, if these subsiances are com** 
pounds, their elements are unknown, and have never heen 
obtained separate. 

July 8. A paper from Sir Humphry Davy was coniffiuni* 
cated bv the Prcsident, on the principle existing in the^uOTic 
compounds^ or the flooric principle. There are decailetfla it 
many new facts on the sidistanccs obtained from f!u^ 

1'he pure fluoric acid is very little heavier than wafer, but 
has Its specific gravity greatly increased by its comBluitldi^ 
wilh water " 

A principle highly energetic which combines with alt 
the metal-s and decomposes oxides, is expelled from certain 
fluates by chlorine; but from its intense powers of attrac- 
tion it has not been vet obtained in a separate form. 

From the gcntral series of facts, it is concluded that the 
fluoric coinhinationi probably contain a peculiar principle 
analogous to oxygen and chlorine, that the number repre¬ 
senting It is levs than haU that of chlorine, that it is attracted 

in Voltaic experiments to the positive surface.that its 

acidifying powers arc stronger than those of oxygen and 
chlorine, and '.hat it communicates to its compounds lower 
refractive powers. 

Pore liquid finoric acid the author considers as this prin¬ 
ciple combined with hydrogen; fUioboric gas as this prin¬ 
ciple combined with borax ; and sdicalcd fluoric acid gas as 
this principle united to siheum. 

The author, for some of the views which led to his.cxperi* 
ments, acknowledges his ohhgitions to M. Anfrerc. 

A paper, by Alexander Marcet, M.D. K. U.S., on the 
intense dc'iree of cidd which is produeed by the evaporation 
of tl’ic sidphurci of CMihon, w'as read. 

This liquor appears, from the author’s experiments^ to be 
tlic most evaporaljle of all known fluids, or ai least to pro¬ 
duce by its evaporation the most intense degree of cold. 
If the bulb of a spirit therme meter, closely enveloped in 
fine flannel or cotton woo!, lie moistened with the fluid, 
its temperature falls to about O; but if the thermometer be 
exposed to liie efl'cet of a vacuum bv being inclosed in’tbe 
receiver of a good air pump, it sinks to —So® in oneortw'o 
minutes. 7'tie congel.itioii of mercury in glass tubes may 
therefore be most (juickly and easily performed bv this pro¬ 
cess at all seasons and under any atmospheric temperature. 

A short pepet by Mr. Smithson was read, containing an 
aeroiint of a suhsnnicc ejected from Vestivins about I79G, 
i^iul called, in 179^} vuriuialcd tarllr. This substance has 

never 
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never.Kaiiv^ or |i^ a 
The ^)efiiiiirii pipe 

ir^n, M'hich the euthor did not pacticiitar^y, > 
eiiui»4wate. MrcS. expressed his belief in the volcsiuic nr 
igp^t^erijfflp o£lhe earth, tliet it had been ejected by the 
exf^ieei m Spme comet, and that the greater part of, 
Riifieiiat peo^piops bear evident marks of having under* 
gipUft^ Ikctiop.of violent heal. 

JjSip^atroQomertBoyal communicated some furtlierob* 
on the circumpolar stars, and Dr. Alnaon a ina* 
tlUPII^icai ^per TO the President, neither of which were of 
^ naipre to be read.. Air. Pond also communicated the 
ojhjteiN'fthwamade by papt. Hill on the comet which «as 
in April And May last. 

,^be Society then adjourned till I'hursday, November 4. 


lIVPBjfItAA INSTITUTE OF FRANCE FOR THE TEAIt 
DRAWN DP BY M. CUVIER. 

> {Chntinued from vol. kI;. page .‘^92.] 

^oologyy Anatomy-^ and Animal Physiology. 

, Lailyyear, we said a few words upon the researches of 
M. C«ainouroux, upon those innumerable and very small 
ceiv known at the mouth of some of our rivers by the 
ntme^ot monteey and w'e stated the probability of their be¬ 
longing to some of .the lesser known species of this genus, 
M.La mourouv has in fact ascertained by new experiments 
that the mmtee is .the fry of the pimperneav^ a kind of eel 
ihdicftted by:*Count Lacep^de in his history of fishes, and 
which is distinguished from the rest by its pectoral fins 
being jhaped like the wings of a hat. 

' M. ili»so, a naturalist of Nice, who published two years, 
since a very good work upon the lislies of that latitude, 
baa transmitted to the Class .another on the cntstacetEP, i. e. 
on the animals of the crab kind. M. .Risso in his distri¬ 
bution adopts the method of M. Latreille, to which he adds. 
Qiily*B>ur new genera. He describes 100 species, about 
QAiehalfof whicli appear to him to be new; sixteen are rc- 
ptwenteddn coloured plaipsi The Class, while it applatuls 
the heal with which M. Risso, in so luipropitious a jitiia* 
ndn, endeavours to make known the various animalsnClhe. 
Mediterranean, .which have been hitherto so badly described, 
must, nevertheless be put in possession of more precise de* 
ts^Sshefoce ascrilitiig the character of novelty to so.great a 
number of species. ' i,., 

Ilie ancientsAHpeak;iH||j^, of An. insect whichahe^' called 

BupresioSf 



•r hetxim 4i tulfit»eMt<d stidi ««t4]e at 
tt w#i ^if gnsf; km% at uMiH^y no 4etmptiM* 
of fhft; insect ha« been handed down to os. 
have made various applications of tbit name, tmd it oMd 
teem that the insect to u-hich it red^v lidoi^ has hot. 
been sutBcieiuly ascertained. M. Latreilfey'il^r a teiialhi^ 
lous comparison of the passages in which kV 
mentioned with recent observations, has SiSpjh'sId ^ 

the meloe proscarabaus of Linnseus, or soi&e prthirittij i t' 
species. In fact, it is the mcttiie only, wbid) adi^S 
and suspicious properties the habitude of living In tMI 
and adhering to it so firmly as to be swallotVed by catt^" ^ 

Our associate M. de la Biilardiere, who is occupied iritis'' 
the raising of bees, having observed one the ab^fticA pf 
which was larger than common, found a white worm tU' 
which he delivered to M. Bose for examination. The body 
of this worm was white, divided into twelve rings, fiatleMd 
underneath, terminated at one extremity by two tp||B 
tubercles, each ol them pierced with an oval hole, and at 
the other by two threads forming two soft points. Under 
the tubercles there was a transverse slit. M. Bose,considering 
this slit as the mouth, regards the part which is tenUttiated 
by two points as that in which the anus ought to be; and 
ranking this animal among the intestinal w'orms, he bai 
formed a genus of it called dipoi'wm. He admits however 
that the organs may be vice versa ; and in this case tlie 
worm will considerably resemble several larvs of flies with 
two wings. There is even reason to believe, according *10 
the observations of M. Latreilie, that the larve of one of 
these flies (the connops ferruginosum) exists in the inside 
of the drone bee. It is Very remarkable that so Uuge a 
worm should inhabit the body of an insect so small as fbe 
bee. 

The first stage of digestion, which takes place in the 
stomach, must have been at an early period the <^ject of 
the attention of physiologists, and recourse has been siaC’* 
ecssively had to all the powers of nature to account Ibr It. 
It was for a long time ascribed to trituration by mt^iss 
of the muscular coats of the stomach. But Reaumur, 
having remarked that food contained in compressible t^es, 
open at both ends, digested the same as in the stomach, the 
general opinion of latter times has been, according 10 bis 
experiments, that this function it owing to a kind of solu^ 
tioii operated by a juice which exudes firom the coats of 
the stomach. 

Spallanzani asserts, to o very rtilijinted work, that having 



apf^licd tha- stinnatlnc or gastric jtlice ^ 

itomaoh to aiiin^Mary ttubistaAoes df'*#11 kind#, 

Aefised} wh«A it \Vas aided by a sufficient heat, effects nearly 
similar to tbdse'which it would have produced in the sto* 
lataehr itself. He even went the length of ascribing to the 
gastric juEice, when thus isolated, the property of arresting 
tte progress of putrefaction. 

''Hedrew this conclusion; (since adopted, tacitly at least, 
'physiologists), VIZ. that the gastric juice exercises 
Hs'^dlgestivc and antiseptic action by its own peculiar nature, 
$i^|n virtue of its coir.pcsition and affinities. 

[i'o be coutumt'cl.] 

XV. Intelligence and Miscellaneous Articlts, 

J'OSSILS. 

i^ci^siLS of an extraordinary nature have recently been 
^ilind in the neighbourhood of Brentford. The soil as far 
as it has been due; presents five distinct strata. The upper¬ 
most is a gravelly loam ; then sand atid gravel j a cal¬ 
careous loam ; sand : and the fifth, blue clav. 'I’he npper- 
itiost coninins no fossil remains: the next three contain 
large tusks like those (»f the African and Indian elephants, 
amj the hippopotamus ; horns and jaws of oxen ; horns of 
d^er; pearl shells, and the shells of fresh-walcr fish ; hot 
no sea animals. The chiy contains the fossil remains of 
sea animals only ; as echini, shclh, &c. 

LIST OF PATENTS FOR NEW INVENTIONS. 

< 

T© Thom-as Mead, rif Scot Street, in the parish of Scul- 
eoates, jn the county of York, engineer, for his endlcirs 
chain of a peculiar conMiurtion, uiih appendages, which 
with the a«si>iance of other mechanical apparatus is appii- 
cabfe to a v.uicty of useful purpfiscs.—i’&th Ajiril 18! 3.— 
Foot mojuhs to inroil specific.'inc.n. 

To Samuel VVliiificld, of Birmingham, in the county of 
Warwick, brazieT, for his improved mountings or furniture 
for culinary and other nicn.^ils.—2&th Aprd,—2 months. 

To Srimiiel Evans, of Brvnrywen, in the crntnlv of Den¬ 
bigh, farmer, for his certain iiiiproveme'nts in the w'orking 
or giving molten to mill work, and machinery applicable 
to rai>ing or drawing water from mines, aru) other useful 
parposes.—Jst Mav.—6 months. 

To Thoina.i Walker, of liie city of Norwich, macbiile- 
for bis various in the construction of 

a liovi- 





List aj P(ai^i9]jorJ^e^ ^nvmtions. tt 

a ltnri^oiU|l^t^^ii)Ul ^(hat maybe applied lo all sorts of 
macii5ie§i|iai is'^tp’wbfk by wmd.-i-aihMay.--6 moriths,- 
'Td' t^arlcs Brofferip, of Great Portland Street, in the 
fcbuuty of Middlesex, genlltman, for his'improvetqMshi m 
vessels to be used for heating huids, and Other substances* 
—aih May.—0 nionlhs. ' 

To Wiliiani Ucid, of Font Dec, Aberdeen,'Ip that part 
of the United Kingdom of Great Britain a^rd Irdand called 
Scotland, for his insinunent constructed oh unerring hwn- 
ciples for cxjieditioiisly calculating to a certainfy 
referring to tallies of anv kind (meridional tables txceptedj * 
the various cases or proldems in navigation, practical ma-» 
thcinatics, and trigonometry, heights and distances, and al¬ 
together embracing every science depending on angles,— 
5tli May.—2 months. 

To Tliomas Daking, of Booking in the county of Esscjc, 
tanner, for his method of heating liquids for the manufac-. 
tuie of liMlher and other nianuhielurc.s.—8th May.—2 mo- 
To Jacob Erat, of Wardour Street, in the county-^ 
Middlesex, harp-maker, for his improvemcnls in the con¬ 
struction of a pedal harp.—8th May.—2 months. 

_^To Joiin Fisher, ol Mill End, in the county of Bt^king- 
ham; and Layton Cooke, of llic Haymarket, in the city of 
Westminster, land agent, hir their improved gaiters and 
modes of fastening the same.—1 lih May.—C nionliis. 

To William Bullock, of Newman Street, in the county 
of,Middlesex, lt»ck;>mith and hra-s tounder, and Jamc^ 
Boaz, of GLasgow in Scotland, engineer, for their certain 
improvements or contrivances applicable to doors and win¬ 
dow shutters for preventing them from being broken opcti« 
anil such doors from being violently forced in by wind, 
or oihcrvvisf, part of wliich may be .applied to other useful 
purposes.—15th May.—*2 months. 

'Fo Edward Cowper, of the parish of St. Mary, Newing¬ 
ton Butt*', in the county of Surry, ironmonger, for his cer¬ 
tain improvements on the machines commonly used for 
cutting the edges of paper and books.—2()th May.—6 mo. 
To William Brunton, of Bntierly Iron Works, in ihffc 
county of Derby, engineer, for his construction and erectibb 
of engines and other mechanical opeialions.—22d May.— 
2 months. 


To Thomas Willcox, of the city of Bristol, mason, for 
bis machine for the prevention and cure of smoky chim¬ 
neys, which may be termed Smoke Reverberator, consisting 
of "a hollow cap, which m.ay be constructed either of copper 
or any other metallic subsianct^ ^ jhb day with a funnei 
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Bud contrivance fbr vmiiing the sntdlco, ^ en the 

top of a c^timney stick witVt wo or noc^ thistles of hnclu- 
wcwk, uid having for its reject to prevent the smoke arti^ng 
from the fire in the grate being driven back into the room, 
as we^ by eacliidifig ail vi^inds from the orifice of the chtm» 
tiey, as by promoting the draught of the chimney by means 
of a continual accumulation of rarefied air in the cavity of 
tSte eap.<*-88d Maiy.—2 months. 

- To John Thickfay, of Archer Street, Windmill Street, 
:in Ute county of Middlesex, cabinet-maker, for his method 
«f ihelosing a seat in a portable stool, which seat may be 
ap]lfiied to other useful purposes.—22d May. 

To William Jenkins, of Birminghiim, brass founder, for 
Ms improvement' in the method of m.-tnufacttiriitg socket 
castors, used with or affixed to cabinet and other furniture 
and tN^s.—2Sd May. 


^•^Meteorological Observations made at Cambridge, from 
May 30 to June 10 , 1613. 

May 30,—Very w'arm, with the different modifications 
variously disposed in different altitndes, with .a cloudy 
>and gentle showeis. Therm, at 3 P.M. 7fi®, ai 
11 -P.M. 63 '’. S. The peacocks this evening sitting on 
the tops of barns and high places, squall more than usual; 
a well-known sign of rain, and one which was verified in 
tbte presMMit instance. 

. Jtfay 31.—Warm day, and clear with cirrocumvlus and 
ctt/muli, some of them of rock like appearance, See.; fine clear 
nmset; golden haze. Therm, at 3 T.M. 73°, at 11 , 61'. 

‘ 1 .—Very clear sky with a few atmuli and drri. 

Tlierm. at 2 P.M. 73°. The cumuli began to form after 
gireat clearness about 2 P.M. many of them formed ra- 
and as soon divided into detachments, and tveniurliv 
disappeared again, remaining nearly in the same place afl 
ibis lime. The currents ben by drri above and weather- 
codts below appeared to blow in different directions, 
«nd were very gentle. Towards evening the clouds in¬ 
creased in different stations, but the haze in the west after 
gmsset w «9 pretty clear. The night fine, and the thermo¬ 
meter at 11 P.M. 63°. 

/. jia/» 8 ,—Clear hot day; the thermometer at 5 P.M. was 
78* 1 'tt 11 , Of*. There were some confused heavy masses 
of cloud in |h^ mm'mng, but they cleared off, and the day 
was Very fine; some cumuli continued to make their ap- 
pearance^in the middle ,of the day 3 by and by a fiimsy and 
^ * confused 







ranfuse4j.«fwet .«f drrut broke ofat iaKr cirrocuntulus M 
small tn4 viji«id«^aed mlfktd^s *QO)« plam ^pomlike 
and porous. In ihc evening was much cirrus coli^ed 
\viili rich crimson by the sou in difierent places all around^ 
hot particularly the west. These cirri m wdft were 
nioie striated and approaching to cirrmtraius, in other 
places they were confused. 

Juried .—Cooler than yesterday, at timel heavy clo«i^ , 
ihreatening rain; ainiulus in the intervals, wi^h mrui^on^ 
I'used and rainlike aloft, breaking out into ,sma)h^in«|^ 
fiowexy ctrrocumulus, into windrows, See, The night, bt* 
canic clouded, liienn. 11 P.M. 55*. ■■■-"■ 

June 4. —Clouds often threaten rain in the mor^ne; 
ctnu.f this day confused and various broke outfrequeaUy 
ittio cirrocvmtdiis i in the evening below flimsy cirrocumoai 
hung pendulous Jfocculi refracting first a bright coppcr-co- 
loured light, which as it grew darker passed through fina 
red to lake colour, orange haze. Therm, 11 P.M. 5S®. 

June b ,—Cold cloudv day, with occasional small rinil, 
and north ind. Tiierm. 11 P.M, 52°. 

June 6.- -Cool and cloudy with a little small rain. Wind 
northerly ; clearer at night again. Therm. 11 P.h^ 46^. 
Late by nioon-light I could discern a. light flimsyIdltd of 
fo/i Joft, and that in some places they were disposed in 

iowg. 

June / .—Clouded in the morning; afterwards itbe^tme 
a fine clear (ia\, with a little flimsy cirrus in the skydn^ih* 
t 'ening. The sun set very clear, with a rtddJsh horifon, 
and faint hues of cinoitratus in it. Therm, l i P.M. 46®- 
Ju7ie *• —Clouded morning, clear day and night* Se^e 
heavy cloud-' uow( ^cr in the course of the afternoon t ^ise 
ill the w est of a brownish red. Therm. 11 P.M. 49®. " 
June —Clouded in the morning, afterwards fairj 
evcn'ng '.vas warm, with a good deal of cloud, thon^ 
sunny intervals and calm air. The clouds were mi3Ce4 in* 
definite cumuli, flimsy cirroeumuli, and eirxus. 1 policed 
about sunset the remarkable blue appearance of a daric 
cloud in the west, it was a sort of sheet>iike cumuhsiratssi. 
Therm, at midnight 60'. w ' 

Jwie to.—Very fine day; amuli^cvnif See.; flna.clein 
moonlight night'. - 

N.B.^—In future I shall endeavour to ^ve a jooriMd of, 
the Thermometer, Barometer, with these observMiniis. 


Curpui Cbriui Colleffe, Cambridge, 
June is, 1813. 
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XVI, On ihn Mne Arts: an Essay fitmaed on a t>uc(mi^ 
del'mared ly the Cavaliere fV.RRo k Ferro, President ^ 
the Accadtmia del Decernimento of Trapani *. By Mr* 
John Galt. 

HE fine arts are the stinly and delight of all p<»linhe(i 
nations. They disarm the spirit of man of its natural 
city, and they elevate the mind while they soften the be^t. 
Ignorance is but another name tor barbarity, and the wai^ 
of knowledge sharpens the appetite of violence, ft 
indeed a strange parad; \ of Konsseau, to maintain th4t 
mankind were happier when they resembled wild beasts, 
than with ail the cnjoyn^enis of civilized life, and that the 
cultivation of their intellectual faculties had tended to de¬ 
grade their virtues. There can be no virtue but what is 
founded on a comprehensive estimate of the effects of hu¬ 
man actions, and an animal under the guidance of instinct 
cannot form any sucl) estimate. 

The chief object of science is the discovery of truth, arid 
of art the develojunenl of beauty. In the former we trust 
to reason, and in the latter our reliance is on the suggestions 
of the imagination. Hut judgemeiii and fancy are ^mu¬ 
tual assistance in both studies. Science clears the o^ruc- 
tions which impede the progre-^s ot art, and art adorns and 
siinooihs the path of science. Xo discovery is madvi with¬ 
out some previous eonjeeturn! effort of the iniud, some 
exertion of the iinagm.uuui; nor is any beauty unfolded, 
where there has not been some prcconsidcrarion of prdaabie 
effects, some exercise ol the reasoning faculties. 

As the human mind is pleasid with the coiitemplafii^ 
of what is line, and delighted witli the appearance of wmit 
is beautiful, it may be assumed that ilie cultivation of 
tciencc, and the improvemeni of ait, originate in our lovft 
of pleasure. We commonly divide the objects of the two 
pursuits into distinct classes, and we think, when we call 
scientific studies useful, and the productions of art only 
ornamental, that there is something intrinsically diffeftmUii 
their nature But if we examine our own feelings, 
judge of science hy its effects on ourselves, wc shall'^ 
obliged to confess that, although less obviously, it is in Fagjt 
as much recommended to us by the pleasures to which/it 

* The original Italian work, con'si'iring of two volumes quarto, contain¬ 
ing four discoursca by Siq. Perru, was not printed for stale, but wa$ circulated 
gratuitoualy among the Author's friends. 
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minister*, as the fine arts ibeniselves, which we consider a$ 
entirely devoted to thi^ cscitemlnt of agreeable emotions. 

Of all the arts, that which mo?t volumiwonslyatlfacls at* 
tension is the art of building. Invented in the country and 
brought to perfection in the town, it owes its origin, like all 
Other human contrivances, to neccssitv. Man, nakerl at his 
birth, thrown upon the earth exposed to the cold, the wet, 
•and the heat, and to the concussion of other bodies, was 
constrained to seek artiHcial means of protection. The 
fain obliged him to lly ftjr shelter to trees atid caverns, the 
only habitations witlt which Nature has provided her fa¬ 
vourite; for in the improvable laculties hesiowcd on his 
mind she furnished him with the means of constructing 
abodes suitable to himself, suitable to the growth of his 
wants by the improvement of his enuhtum. The same 
instinct wliieh led him to take rehitie Irom the shower, 
taught him to prelcr those trees of which the branches were 
thickest interwoven, and, when tliev were insufficient, to 
draw the boughs closer over his head, 'fhe process of 
reasoning from this expcriciK c, to ihc eonsiderationa which 
led him to form pcnnancui howcis, letjuircs no illustration. 
Every hypothois fonncci to account ibr the various style* 
of architecture, ascrdjcs thetn to the structures which the 
inhalants of the countries in which they lespectivcly ori- 
.^'nated first raised. The aisles of the Gothic cathedral, 
and that rich foli.age of carving with which its vaults are 
overspread, cannot be seen without immediately suggesting 
the idea of a grove; and in the strnciure of the (rrecian 
temple we may ttaec the characteristics of an edifice ori¬ 
ginally formed of trees hewed and pruned for the con¬ 
venience of transportation; for Greece was not a woody 
country, like those northern regions in which the Gothic 
architecture arose. In Kgypi, where trees are still mofo 
rare than in Greece, w here, indeed, there is nothing that 
can be properly compared to our idea of a tree, we find the 
character of the architecture partaking of the features of 
what must have bc^i the early habitations of a people ne¬ 
cessitated, by their inarborous climate, to make their per- 
.©anent retreats, and the sanctuaries of iluir gods, in the 
toUows and cavertisof the earth. The architecture which 
lyould arise among such a people we should expect U) be 
dark, massy, and stupendous; and accordingly we find in 
that of Egypt, and of other countries which resemble it in 
drcumstanccs, temples and lid>yrinths that rival in ex¬ 
tent and intricacy the grottos of nature, and pyramid* 
ibat emulate in magnitude and durability the uvsrlasling 

hill*. 
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hillj. Tn, the more orientai rwtbns we find the same ge¬ 
neral principle ohvhin*^, and in liieir permanent structurdl't 
siuiilur rwniblante m the teatnns ot whnt were probably 
the primnevnl habitatinn:^ ot rbe nations. Tn the'light and 
pavilion appiarance oK tl.; Chm(sc buildings, we may see 
the heictnary iiidKations «>t a people that formerly re¬ 
sided in ten’s, and such temporary abodes as were bkely to 
be consirnciecl I v the inhabitants oF a country abounding 
in extensive plains, and of a climate unfavourable to the 
growth of trees, and yet not so hot as to oblige ihc nativea 
to seek shelter in natural or artificial excavations. 

The first savage, who in the construction of his hut 
united a degree of svinrnclrv with solidity, must be regarded 
as the inventor of architecture. Mulliplyins improvements 
upon the first result of a combined plan of the reason and 
imagination, after along series (.f errors and accidents, a 
code of rules c£ime to be established, by which the art of 
building has since continued to he regulated. The study 
of these rules furnishes us with a knowledge of the science 
of architecture. 

Although neccssi'y was the mother of architecture, cli¬ 
mate undouhtedly dictated tlie choice of the materials em¬ 
ployed in the con-structic-n ol‘buildings, and chance directed 
the fancy of individuals in the selection of ornaments. 
Idlstory, in mentioning that Callimachus of Corinth, by 
observing the beautiful vfl'cet of a vase aceiJentaify placet! in 
the midst of a bunch of parsiev, was led tv) think of forming 
the Corinthian capital, has iiirmshed u? with a fact, which 
proves that, although a natural law governs man in choos¬ 
ing the .stylo of architecture, and climate prescribes ibe 
matcridl.‘«, the peculiarir'cs of indnidua! genius, and not the 
effect of anV general jirincip’o of taste, develop the modi¬ 
fications of ornament. Taste is formed bv the contempla¬ 
tion of works of art, and the pcrfectiou of ii works con¬ 
sists in exhibiting the grc:ttc>t degree of beauty with the 
utmost possible rcsemljlance to the original models of 
which necessity dictated llie formati/?.. Taste, therefore, 
does not instruct us to prefer for any general reason any one 
particular style i>f architecture to another, lint only to 
serve and disapprove of deviations from what is lunural. 

Every pleasure after cnjoymeait occasions a new want* 
The shelter and protection obtained from achitecture in¬ 
cited man to seek enjoyments in the improvement of the 
art of building. When his corporeal necessities were sup- 
>^Ucd, the restlessness of his mind led him to seek ad* 
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PHILOSOPHICAL MAGAZINE. 


I. jMenwirs of I he Li fe nnd Works oj tht late Dr. M..-, 

T.VNK; read at the PitlUc Meeting of iJie Naimia 
if France, Junuurtj 4, ibl3, by A. Delam 
Secretary; translated from the French and communis 
by a Cmresfjondciit, Jane Jbl3. 

.^EviL Maskelyne, D.D.F.K.S. Aslronomcr Royal at 
(jri'cawich j injcmUtT of tlu’Aciulcniy of Sciences at Paris> 
and also one of the eight foreign associates of the Class of 
Pnilosopijy and Mathematics of the Iinperia! Institute; 
was horn in lAjndon, the titlj ol October 173G,fjDf an an¬ 
cient family long settled in the West of England. At nine 
years of age he was phiccd at Westminster scIkxjI, where 
he soon di^linsrnished himself. At an early period of his 
life he sI)ov ed a ta^te for optics and astronomy; but what 
attached liiin to the prosecution of these studies was the 
C'.lipsc of the sun in 1718, of which ten digits were ccliy-sed 
ai r.ondon- It is very remarkable that this eclipse pro- 
d-.ifid the same (‘{feet on the n ind of Lalatulc, who was 
^■ihwM'^rtc months older than Maskelviic j a< it inav with 
truth Ic ohs- rved lluil no eclesli.d "as ever 

more useful to science (ban this edir rave her 

two «5nch very '^'‘sliniruished astron nursned 

tins seie * '■ ’ /^^.rent views, , dcpari- 


llns seie 
nient n, 

in aJJ. ti 

* vith grei 


‘i’^o hi.s owfli l^e. One w* «.e itirgeiv 

.1 : ___ ....1 '.L . 


inslructcd diliers 

••vith grei 'ntions ; the other 

has written numerous observa¬ 
tions are u 11 i v<-t»■ .is^ ^^ ^iossess an unrivalled 

ilegrcc of accuro'how much the 
science of math- ’ i essary in the line his in- 
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ditional fd«ft0ures by tl«. saoli^lieaxtf wiu^. s^^tied hta 
corporeal oetessities^i . 

In ihe Greek colonies of Asia Minor arclittectuit It *»f»* 
posed to have first attained excellence. At least the best 
authors on the history of the arts agree in stating that the 
Doric and Ionic orders v\ere first perfectly Gon^tructed 
thei^l luad it may be questioned if in the lapse of more 
than twenty centuries any improvement has been added to 
the august simplicity of the Grecian Doric or the simple 
elegance of the Ionic column. The Corinthian, which is of 
much later invention, though more elaborately ornamented 
than the other two, is by many of the most approved taste 
deemed inferior to them as an order, ft retains less of the 
resemblance to the original natural motiel. It has more 
about it that may bN regarded as superfluous, and the foli¬ 
age of the cajntal is obviously a redundancy placed there 
for no other purpose than the display of skill and expense. 
The Corinthian pillars in the porticos of Si. Paurs in Lon¬ 
don are estecined very pure specimens of that order; but 
their appearance is less impressive than that of the Doric 
colnmns which still remain among the ruins of the temple 
of Minerva at Athens. More than two thousand years 
have elMsed, and the remnants of ilie Greek architecture 
stil) afford models which, never having been equalled, seem 
incapable of being furiher iniprovctl. It may iiultcd be 
still said, tBat the genius of aucicut Greece has futiu&hcd 
eternal models to the arts in Kuropc. 

About the same lime that the Doric w-as raised to per¬ 
fection in Ionia, the Etruscans invented the Tuscan, a si- 
■jT)ilar order, but a grosser stvle; and the Homans, after the 
simple and digniHed manners of their republic had passed 
away, demonstrated by the invention of the Composite, and 
their preference of that gaudy order, how niucli the cor¬ 
ruption of their morals had infected their taste. 

The Doric, Ionic, Corinthian, Tuscan and Composite 
orders of architecture cousiilule what is properly under¬ 
stood by the classes of architecture, 'fhey are arranged 
with distinct appropriate and peculiar ornaments, and their 
f»^<)^rtions are regulated by rules which cannot be violated 
without impairing their beauty. This is not the case with 
any other kind of architecture, and hence all other modifi¬ 
cations of the art of building are called styles^ in contra¬ 
distinction to ordm, such as the Chinese, the Moorish, 
and the Gothic. It is true that in England the Society 
o|'Antiquaries, and several private amateurs of the arts, • 
' , / have 
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bare ofcndeaVofirdJiii^iM|r arid iflitteie the dif¬ 
ferent st;^1ca df architecture which are found in the ancient 
haVoni^ and ecclesiastical edifices of Great*Britain: but the 
ihquiry has not vet terminated; although it has ascertained 
that the Saxon, Norman, and Gothic; or, as the latter is now 
perhaps properly qalled, the English style, have cbarac- 
leristics as distinct as.thoscof the Doric, Ionic, and Crmn- 
thian, and codes of general rules that may prove to be 
peculiar to each. 

The human mind has an innate disposition to admire 
order, and to seek pleasure by the rlassificalion of objects. 
Hence architecture is considered as t'('nsis>ting of three di¬ 
stinct species, civil, military, and naval. I may be justified 
in adding a fourth, ecclesiastical; for it is impossible to visit 
any part of Eurtjpe "williout being convinced that the 
buildinffs consecrated to rclijiious rites could not without 
radical alicratioiis be applied to any other use. The ca¬ 
thedral with its vast ailes, iis solemn vaults, and adjoining 
cloisters is as obviously constructed for a special purpose, 
as the fortress, the ship, or the mansion. 

Fclones of Byzantium about ilncc hundred years before 
the Christian sera composed a treatise on the engines of 
war and military architecture. He is therefore j^ly re¬ 
garded as the father of engineers, and the principles which 
he is supposed to have elucidated continued ^o be acted 
upon under various modifications till the invention of gun¬ 
powder. Italy* that has for so many years been unknown 
as a military nation, claims for Yanmicheli of Verjjna the 
glory of having established the principles of the art ilf 
modern fortification. Vaubau, Pagan, Blonde!, Scheiter, 
Stc. only modified his suggestions and developed his pfih- 
cipliis. History ascribes by a kind of courtc«y the honour 
of itiventions ami discoveiics to the persons who first make 
ihciii public, or bring them into use. It is thus that in 
naval architecture Usoo a i^cenician is considered as the 
father of the art, because he is the first on record that na¬ 
vigated a canoe. But in this the courtesy of history goes 
loo far; for Noah has certainly a superior claim boln bifl 
account of the magnitude and the purpose of his vessel. 

Aithmigh the Greeks excelled all the world in the beauty 
of their works of art, they did not furnish any treatise on 
the theory of architccttire till after they had construeted 
their finest buildings. Tbts was natural. The rules which 
instruct us to produce beauties in any kind of art, must be 
derived from the practice of those who have previously by 
the iustinct of genius produced excellent works. The rules 
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Sqr compoit^ a P«rfea epic jfOfm «re Strived from tht 
practice of nomer, al^k ^peara in the tli|l^« In like 
manner the principles of architecture as a science art 
founded on the result, not of ruies previously delivered^ 
but of experiments; and we are as'^ured that by an ad¬ 
herence to the rules, we shall produce the same beautiful 
effects as the result of the experiment from which the rules 
were deduced. Vitruvius was the first author who esia- 
btahed the principles of ancient architecture ; but he did 
not write until the finest specimens of the art had been 
long completed : he was coimiporarv with Augustus. He 
mentions indeed the names ot luanv Hichitccis, but they 
were practical mei —men f)r genius who had gieeu models 
in the art, and thereby furnished tlu means ot giving rules 
for the guidance ot others. 

It is surprising that, a!thoot=h the work of \’itru\ius is 
admitted hy all stiuienis to be detifKin, (ibsc-ure, and ill- 
arrangerl, it is stiil the bcsi wc.rk ot its kind, particu- 
larlv in the uenerai l.nvs ^^il'ci! art !;::J down m ii lor the 
instrnciion oi archit'-cis in the el'oicc of the orders suita¬ 
ble to the different kuuks ot ctlificts. A work euiliraeing 
the Saxon, Norman, hj’..! (tciIuc si\!ls, m additiun to the 
classic. Olliers, anti di-crinnnai:ng ihe umcs lowhiih they 
arg respectively adn.nied, IS a dt'idei.aum in the literature 
of Euiope. In England, a woik ot llu^ kind i'. particularly 
requisite; for the Eng.lit-h are perhaps K'.r than sinv other 
nation in Europe sen^^hIe or eviu aciuiainltd with the 
proprieti'^s of architecture. In theSt. Paui’-, Londoti, one 
of the very finest works of the inodctus, and admired by 
the English equal to its merit.s, the architect has employed 
the very gayest oulcrs, and iti the most ornamented style. 
The sublime magnitude of the buildmt: diminishes, at the 
first view, the cfi'eci of its preposterous gaudiness. It is 
not till after rontemplaimg it wnh relation to its uses, that 
■we perceive how much the style of the architecture is at 
variance with the purpose of the fabric. Surely the flaunt¬ 
ing luxuriance of the Corinthian and Composite orders is 
ill placed on a temple dedicated to the .service of God, and 
appointed to receive the ashes of great and illustrious 
n^n. The decorum of architecture has been equally disre¬ 
garded in the construction of the new Theatre of Covent 
Garden. The portico is undoubtedly a l)eautiful specimen 
of the Grecian Doric, and as such would not have dis¬ 
graced even Athens; but the august siniplicity of the Doric 
js a.s uiiicb out of place at the entrance of the play-house, 
as the gaudy elegance of the Corinthian and Composite is 
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An th6 6hti|rchf Pcrhapsj |he were, entirely 

voted to the fc^hibilion of grave tilFiJesty ol'ttll 

jioflico woidd n<itt be objectionable. Still, however, both 
the theatre and the callttdral are fine monuments of tbA 
sloll of their respective architects ; but they are curious ex¬ 
amples oF the want of that taste for propriety which is ai 
requisite in the artol building as in the composttiuns of the 
Muse; and as it has been said of the English, that they 
build their hospitals like palaces, and their palaces tiki 
liospilals, it may l)e added that thev also erect their churchei 
like ihfatrt“!, and their theatres like churches. 

Ol all the fitic arts, .'irehitecture is not only that which 
is most easily traced to its origin in the wants of mankind, 
but that on w hu’h all the others are dependent. All the 
others when eompaied with architecture are only repre¬ 
sentative. aud miuistor only to the gratification of those 
wants which arise IVom the experience of pleasure. But 
this priniRwal art is. in its rudimental state, almost as ne¬ 
cessary to man as food, and in its refined no less essential 
to the improvenictii of every otlior. 

Painting and t-eulplure are the arts which seem to havO 
the greatest atfiniiv to aichiteciuie, and most immediately 
connected with its use and progress. For the Origin of 
painting, we ii.ive no evidtiice ot any such obviousMistinct 
as that which led man to the art oF bmldin(<;, and it niav be 
doubled, wluilicr it ought to be considered as an invention 
anterior to or coa?val wuh sculjiiure. 

'J'he Cjivi ks., with ilt.it vanity which their extraordiniaf'y' 
proficiency in art aiu! tcicncc almost justified them in ts- 
sumiuiT, a vanity which is jirobabiv constitutional, as it 
exists in them as f'tiongly as ever, although they have no¬ 
thing left of tlieir aneeiu rs but llieir vices, but the lees 
aud dregs of civibsjatioii—take lo tliemscivcs the honour of 
the invention of painting ; and tell us that, in particular, the 
art of portrait-p.iintiiig was di.scovcied among them by a 
girl who was fond of a youth devoted to tr.tve!ling, and 
who, to sweeten the time of his rdisence, delineated on the 
wall w ith the assistance «)f a lamp the juofilc of ht^f lover. 
Instead however of accepting this as an historical fa^, W'C 
ought lo reflect how' prone tbeGretks were to allegory, 4 nd 
that this elegant fable ts but another way of telling us that’porr 
trait-painting was suggested hy adolescent aflcciion. " ‘ 

Although Anaxagoras and Democritus wrote on ih#r^i' 
of perspective, we have no proof that the Greeks, not^ttt- 
fitanding their rxcelicncc in the delineation of objects, 
made any proficiency in the knowledge of perspective. We’ 
have no account of any landscape-painters of great emiReiil^ 
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asdor^^ vAmDM artitta ,of 

was im But il^jy ^otil^tfess excelled 

ing of 6gi^^,®\Ve arc witiiesscs of l!;e still i^irpasaui^ 

beautif of their stamen; ami we sh uid not, tliercfore,, 

qnesiiou the excellence of their pamtci'. Indeed the figures 

in Outline ou their funeial vabcs put this mailer beyond 
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. In comparing the remain- of Giecian sculpture with the 
posits of the moclrnisi, pavnctilaiU with the public mpnu- 
inetsts of the lirltl^h iih'iu:i. a ver\ libeu'us and striking 
diS'ercnce is at once pt rce.veU and b It. We ate sensible, in 
lookine at the relic.- oi Gteice, <»! the picsenee of a simple 
grace, and sec an admirable j/ahu<,!„•',/ ol form and figure, 
which'^1s rarc'lv tli.-coveiable in tbe .-culjilures ol the mo¬ 
dems. This ^ecm- *0 be owing lo a cause vilnch admits 
of an easy explanation, 1'he mterioniy of the moderna 
arises from their superior scientific knowlciige. Tiicy un- 
deistaud the themv of the art so well, tl.at ihev think 


attention to rules is preferable to liie stiidy of natural phsD- 
iiomena. The Greek artists, on the contrary, appear to 
haws worked from living forms and existing things. This 
is petpaarkably obvious in the remains of am tent sculpture 
which have been carrieti to f.ondon by Lord fcdgm. The 
them arc not singly statues whose muscles and 
jo^ll are disposed with exquisite anatomical exactness. 
au4,|ilaced on horses imiividuaily equally correctly formed. 
But the riders and the horses, as in nature though two 
diatilict beings, are in the Elgin marbles show n under the 
ii^liaence of one iinpui.se; and all thn^t minute and inde- 
SiEtribable contractions and diiataiion of parts, which arise 
froin their sejnuatc ermformation, are shown under the ino- 
dification of limi i uj-ul-c w'nch coustirutts the unity of 
theh,mutual exertion, i dio not In re aiiitding to the figures 


of tbe metopes, iiat to those of t!.e bas-icUefs on the frieze. 
It IS impossible that ibis felicitous result could have been 
obtaiuti^ by ibc most cnreliil aiiention to any system of 
rules. It is indeed impossible that tbe artist whuse bust- 
iieM isfu attain peri> ction of design and beauty of execu* 
tiur^jl^ould be able to give budiclent time and consideration 
study of rules to enable him to work by them witli- 
•Ott^pfcrei^^e to ;nocj"ls in nai'iie. Me must uij^esUon- 
himseif wuh.suclia co^ipticnt knaiPtedge of 
“ " s as to prevent him from falling into error; but if 
;4s to excel in hn- .irl, he niiiut tliidy other things, 
piinciples by which the critics will esiimab^.bis. 
^i^ncy. As poets mnsi be so far acquainted with 
as to be able tp vyiilc correct language, painter'^ 
— ' ' and 


*4 


and fculftlors are reqiiVnd ia 

respective ar^« Tut as that gtain^iP^ « hich 

cotmuules the mcrii <>t a grammarian will 'ev# make a 
pout, 60 that knowleclyc* ol’ piTFpective and aiiaioiny which, 
constitutes the merit ol a connoisseur will never make a 
painter or a sculptor. I’aii'toic and sculpture are repre¬ 
sentative arts. 'I'licir province is confiiud to forms that 
can he exhibited, and ‘•urvK cxct 'dence cannot he aiiaittcd 
in them but hy stuc'v.ng su<^h Iv.ru's as na'u'aily exisjifi 
]n groups the sculptcir m iv hiin:.' lo'Hlher (i/ur.s th,i^ 
tmaht never have ii’et, as die l.iiMl'eaj.i. pam-ter niav com*^ 
b'le into one picture e.i. Ti', ^cketed liom dditrent views, 
and thereby j,rod.ice ill.'.!, v^iire pciteciJy naUiral, 

shall he more ide/i.-iog iiiKi tM i c v.-:;-!-.e .!ian anv jiartfrhlar 
xiew in n.'iture. Kut I'ne rcu.j 'or ^ml^t not attempt to 
create i'ortns, nor tlie painur to dr.aw nmunlains or trees 
irom his own tanev, or ilnv wdl a^^urediv never fail to 
oifend, if thev do not jlv\3y> disenst. 'riie two grand alle¬ 
gorical l.ind'-c.ip'. >> of C’l.iiu'.c, dv^ciiptive <'f (he rise and 
l;:ll of the ilonian Lii'i-nc, lun.idi an iidniiialde ilUiSlralitm, 
or the inax'in wbic':! I woiiidi iiu.i.lv..iie. 'i'licie i^ no part 
of it'.d), \.iiiou? and laMutilu'i as ll>e Kcencrv of that cotm- 
t'v is, wliich e.\lv.iiit> Mieh n-agniiicient scenes asiihese 
paintings ; hut siiii the nmiiKni tiiat we see them 
f'tioe recognise all the IcaUMes of the Italian landscaptK? 
in the ptetnre descriptive oi the rise ol the Koinan natioi^;' 
we are iniorintd at the lirat elanee of the moral which the 
aiiisit intemi'. to eonvev. 'I'lie skv ir.dieates the mormticrfk.^' 
(in more cnise cv.nnnntion w-c liiul, hv the general 
j <ranee of the wo(»u> and oiher tinjeets, that it is ttie 
Sj.iing oi the year, and the alieeorv is ss<li more d.stmctl^ 
told by the nuioduclion of lui> 1 )^ 01.111100 cinplovcd in yife-’ 
pinna the sod ; and llte riulLne>s of soeiely ingeiiioudjf 
exj)re:''M.d hy a number of liii'ie incickuts llnil revvrthek'ss 
harnjooiiie with the geneial lone of tiie c(minosiii'''ii.,\vliile 
the sivle of the hnildmgs and the featnre.s I'f the landscape 
show that it is .1 probaWe view td Iiaiv in the simple and 
manly ages of the Jiornan republic, jn delimaiinsf the 
decline of the empire the painter lias b<en no le^s iiaipp;yvf‘ 
The circumstances are chosen with ecjual skill, and 
bined wit^^ipual judgement. The sun is setting;; it‘is.^|| 
close of ihwvintage. “I’fic temples arc in ruins, \vhich|^t*^ 
phatieitlly inform us how imieii the levcrence for 
ha$ declined. 'J'he |)easants are discovered in a state 
toxicAtioiH painter has contrived to represent4l||^ 

vvilhout .any ludicrous cirt^utnstance. He wished to «cm|| 
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an idea of the corruption of manners, and hfe lias ac- 
Oomptished it wiihout infringing the solemnity of his com¬ 
position. In the firsi picture, all is vigorous, fresh, active, 
and productive j in the second, all is exhausltd, decaying, 
melancholy, and wastciul. No poem, no oiaiion, could 
hflA’c described the subject mo’c cl iv]uent!y. 'Fhe historian 
who reiatecl the fall of Home h.us not employed a pen more 
cotrect ihait the pencil of itie aiii-t. Ji is such productions 
that sliow the ^upcr^or!t^ of I'-cnais. It is this exquisite 
arrangement and clm.'.'e of thm-zs acluaiiv extslinv, which 
obtains the prai.H- of origui.-dnv. 

Paintin.g ami scnip ni'it nui\ he dc.>>ci;hcd as the sensual 
clasi^f the tine avt?, .and pfvrv and music as liic intel- 
TecttOT. The toniicr .rid. !lii.!ii-i.'vcs at once to our 
senses. 7'he forms wlncli dn' c\!iunt arc ih# jcprescnta- 
tives of lhins[s -Ahich \vc have set ”r : hnl the latter address 
themselves to the mind, and c-d! mu naiu'. of tlionvht bv 

■' I .. 

fn^ns which bear no ro.'* n.’ iancc lo ihcc^c idea-:, w hich 
irhey ttcvertheless rcnc'v. j'n. in'!’, t nee of pamtiug and 
sculpture on the mincj is lihi' tIkui <A orntory, which jicr- 
tuades by the staiennnr ■ f tiuiiis. 'lim jx'wor of psictry 
and music is feit like ihat of m.-.i;ic, wlimli calls up ‘-junts, 
and produces iniracnlous efTev.ts bv ’die mi\nig of certain 
ingredients cnrionsly culled. As liiC orator cannot state 
a Iriuh j'.isilv and por-.picuou-iy, without obtaining an irti- 
mediate concurrence in op' n ft un hi^ anJitor<, the 
painter or '^cniptor cannot r'cnbit t pictm'o or a statue prt.- 
perly executed, without oht.uning I'nc aciim.raiion of all 
apectators. But ih.c* jurisdicnon o{' noctiv and music is 
itot so univcisal, for tlicv arc oCjK nJ. nf 'uj asui' untions in 
the minds of tho-c to wlioin ihcv addiess thcinscKcs. 
Truth IS every where the same, but li.d;iU> aie local. Atid 
the arts of painting r.nd ‘'Culp!jrc are connected with 
truths, while those of music and p-nnting are dependent on 
habits. '!’hc poet cannr>t protlucc any effect on the reader, 
tmless the rcadei has acquired intcllcciu >1 associations W'hich 
resemble ilif*sc ol the poet. Tht te mn.^i be a general cast of 
mind conimrin to iln rn both. In the same manner, music 
will pri.ducc no suitimental i fkct cnli .ss in particular pas¬ 
sages it tends to remind the licarcr of s«»imds in nature, and 
that remembrance to recall tiie images of scenes and 
ewnts also. 

•’ ITie efi'ects of a local innuence, similar to that which has 
produced the difl’ereiil ‘•tyie'J of architecture, is perceivable 
Tnthe poetry of all naiirm"; or, in other words, national clr- 
!etlthftUitces have produced national habiU of thinking, and 

thereby 
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thereby oecAsitmed peculiar characteristica in thy poetry of 
ilidVrcnt nations. The mure detached, unmixed,and steady 
that the society of any country preserves itself, the more 
original and singular will he the characteristics of itf 
poetry; and hy the same rule, according to the intimacy 
and extent ol niurcourse which nations cultivate with one 
another, the more various and general will be the points of 
ass(iciation in ilicir linbits ot thinking, and their poetry 
consequently approximate to resemblance. The English 
nation more than any other that ever existed has cultivateda 
general inlereour>e with all jiart^ of the globe; and accord- 
nig'v we (itiJ poets in that eijuiitry whose works, though 
comparatieely popular thrre, are but little understood^veu 
bv the learned ot the eiaiiii'ent. In the middle ^ the 
eighteenth century all Luror^e was surprised by the ap¬ 
pearance in that couutrv </l the jinems of Ossian ; works 
which, whauver iiuu he the <lel>aie as to their historical 
autlk nticiiy, au: adm.ttcii to he line rqjccimens of a kind of 
poetry cnhivated h\ the ninunlaineers ol Scotland, and 
which wa^ h_!t to be natural, anti acknowledged to be ori¬ 
ginal, euii bv those who 'jiiesiinned their antiquity. In 
like nianiit r the conquc't::) n{ the iiniish in India have added 
to the Sion - ot tlie Ihitish poets; and iu England a kind of 
poetry !‘> la-t otouintr iu'o repute, which seems to bear the 
same ""it ol resembl.n.ee to that of the oriental poetA 
winch ih* pro iuctions mI t!u‘ iiiust: in the days of Leo X. 
bore t I t!i.ii of tlu loeck ami Homan poets of antiquity. 
A-li. Souiiiev has .dre.ui'.' liroiioht this style to a high dc- 
givt oi I NLcliciu t ; .inJ the specimens hy SirWilliam Joqcf, 
along With liu' Ti .iii-aef.ons of the Asiatic Society, present 
to the woi!!! a thnqise ol wl.ac pleasures may be added to 
our ciijoymeiii i>! kuov ledge, by a nation which combines 
in Its eiitci)ui>es the gloiy ol victory and the advantages 
of conimeite; which tarries in the rear of its armies the 
aiuiiul.'uice of indii>lrv, and winch, by its jurisprudence re¬ 
quiring the nnlitaiy to be sul);>crvicnt to the civil authorities, 
eeiub to the most disiant iviiions the most en lightened of 
mankind in the capacity ol advocates and judges. 

[Jo be fontiiiueJ ] 


XVII. Remarks on the Traasiiion l^ocks of 'Werner, 
Tuomas Allan, Esq, F.R.S. Edin, 

[Concluded from jk ‘2J.1 

Oranite countries usually present a bold and varied out¬ 
line } but to this rule Coriiwail is a most decided exception.: 

iu 
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itii iwpect is tame in'the extn^e, being<torn^S1hat{il@ry11ai|-^ 
a circiiitirtancc visibly occasioned by tbe coriH)llrig’ 
tiotiB of time. Nowhere are the vestiges of degradation so 
remarkable as here. 'I'he enormous deptisitcs of tin in the 
difflrent stream-works, of wfiich that of Carnon is perhaps 
tile most extensive, clearly prove the destriiciioii of siir- 
rOundmg mbiuitains. 'f'bis tin, in the shape of rounded 
pdibles, formed a stra'jim, of about a f<n)t thick, under a 
dcjlriiite of granite-grave! and mud, together forming an 
OWrburthen of forty leet thick, and occupying a valleV of 
vi*ry great extert. The hjtlc'S which furnished this tin 
must have cxt-teil above tbe level of the dopo*«ite ; ani! 
|rot|||he quantity of metal depoMted, they must have oc- 
enp^w a Urge tract of connirv. Other monuments of this 
getier.Hl cle«truct!on may be found nt the peaks which arc 
seen in ever)' direction in the granite districts of Cajrnwnlf. 
Tbeise are-bvidently the result of surrounding deeomposi- 
and iare formed of huge mii'sses of rock, apparent’y 
jiHedmi eacb other, wiili a rcgularitv resembling masonry, 
and in all respects similar to ilic ananreemenr ob>ervab)e on 
the sumntit of every monnialn in At ran, where the traces 
of time are also dcep*v furrowed. 

’'fl*:^h Rock, a binary compound of quartz and horn- 
bleffed, is another very remarkable instance of the same 
lacts this rock is flat at the toj), and heintr quite perj>endi- 
cntaff'tm three sides, when v!f\>cd fr<»in the west, presents 
the-appearance of a square castellated hnildiiig, which is 
r^diercd more coTiispicnous by being nearly of the same 
hcvstht as the tower of an atljnininff church. There can be 
no doubt that this i>m< 2 ;nlAr rock owes its present appearance 
U> the operations of time on the furrotmdittg tnalcrials, 
which its peculiar composition has tnahkd it to with¬ 
stand. 

The kilias likewise presents marks of degradation, where 
thebnuntry is composed of tint rock. I lioticcd in some 
districts tile rn.uls mended entirely with quartz, (No. 24 ) ; 
the* brill iant white .'’.ppearance of which, alter a shower, had 
a veiy curious etfv’ct. f could not comprehend by what 
industry the accumulated heaps of this siibsianee were ob¬ 
tained: at last I perceived that thev were tjaihrred fioin 
adjoining fields, and in some places jvicked from ihc 
surface rd a common, by mcan.'s of a hot* or mattock. 

J hat fragments of quartz should occur so unmixed with 
any other>, is only to be accounted for by supposing that 
they formed the quartz veins in the kilias, which, from 
superior tenacity, resisted decomposition, while llie softer 

pans 
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of ^ yielding to* tlie toiioa of (he > weather/ 
were rechici^ and carried away. ■ ,i. • < 

. We thus find, that the gratnte of Cornwall possesses ifwt 
characters ascribed by Werner to that of the highest anti¬ 
quity. Sonic inferences may likewise be drawn, in corro¬ 
boration of its title to be classed with rocks of this descripJ^ 
tiun, from the nature of the metallic veins by which it ia^ 
traversed. -' ; 

In the German account of the relative ages of metafls:,. 
tin is the third, and woHram the h)urih in order of antt-r 
qnity*. If veins containing ihcAC metals be considered in- 
Ollier countries as indicative ot rocks of the oldest primitive 
formation, the same application must be made to tlift||of 
Britain. iPr 

1 may now ask, If this be not the qildest granite, whei«^ 
arc \NC to find it? as it appears to ffi^-impossible that any 
substance can more decidedly concur with df finilicn. ’ hi. 
the Alps, Dr. Berger must have learnt what primUive, gra¬ 
nite nu ant; yet not a doubt cseapt'S him, of the Cornish 
being any thing else. Distinctions cither do or do not 
exist; if they do, character must be attended to; if they> 
do not, it is (juite unnecest-ary to add the terms Secondary 
and Ternary to a substance pos-stssinc; every attribute ^f a 
primary variety, merely btcau'C the structure of an ad¬ 
joining lock docs not accord with a .•^prcific theory. 

Grauuackc, tir, as I sliall in future call it, Ktiias, I hav<^ 
before noticed, is a rock conipo».td <jI’ iragmeins mart.or, 
less comminuted, winch must liave existed in another 
before they assumed their pu>ent arrangement. 
with the strata fbrmeti of these, beds of limestone are, 
found, containing indications of organic remains. These, 
are not confined .solely to llie limestone, they occur also tii 
the killas ; a fact which mav he wiinc.s«ed at anv time* 
either in the neighbourhood of Conistont, fir f>t» the right 
bank of the Blaclcwater, a little below Fcrn)oy,in thecouisiy 
of Cork, {Nos. C6, 07.) The formation of this class of 
rocks was therefore subsequent to the formation of living 
animals, whose existence is supposed to be proved by the 
occurrence of organic remains in the cumpuaition of the- 
rock. 

in Cornwall, in Westmoreland, in Galloway, and in tile¬ 
s' Jainesoa’s Minerafogy, vol. lii. p. ‘.’75. 

f Since I read tlii* paper, 1 wrote to a friend at Crniiton, requestin]^ that .1 ^ 
few of tliew tpecimet.a, weJ! characterized, niiglu l)e sent tne: some of 
are deposited, along with the rest, ill the cabinet of the Society, 'No d-i, 

as.) 
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viwtxntics of Down and Dei’fjit, this rock, lies .ditectly *m 
^^ranite,—a circumstance which we should ai first sight he 
mclined to consider as indicating its subsct^ueitt formation. 
This thought) however, vanishes the moment we contem¬ 
plate the veins of granite by which it is traversed. Of 
these there arc many examples ; but the tnost striking are 
at the Louran in Callow&y, and at St. Michael’s Mount in 
'Cornwall. 

ft is many years since Sir James ITall laid before this Sb- 
ctety an account of his observations on the granite district 
of Galloway, of which the I/^uran forms a part; and to 
the persevering activity of that gentleman we are indebted 
forj^ display of one of the most inieresting exhihitiona 
of pin ite veins that exists. Tin; pceuliarilies observable 
il>‘Galloway were first pointed out to me by him j and as he 
has so lately favoureirthe Society with a paritcular account 
of them, it leaves me nothing to say regaiding that quarter. 

Al^tli^tchael’s Mount, the shooting t)f the veins from , 
mass of granite is also most strikingly cxempli- 
fitrdl. ' They were here first noticed by I’rofessor Playfair, 
compares them, most aptly, lo the ramifications of the 
vegetable root*; for, indeed, nothing can be more illustra- 
the phaenomcnon as it is here exhihned. 

ft ts to be observed that granite veins, particularly when 
extremely minute, usually differ in texture Jroni the mass 
m #hfch they belong. While the little peak of St. Mi¬ 
chael^ Mount maintains a similarity of character with all 
the test of the Cornish granite, not only in point of internal 
•trutiture, but with respect to the tin and copper veins 
which traverse it, as well as by the massive blocks, hewn 
by the corroding hand of time, which ornament its suin- 
mh; the veins that set off from it gradually become finer 
ts they recede, but still preserve the perfect character of 
the rock. 

The importance deservedly attached by Dr. Hutton to 
the phasnomena of granite veins, gave rise lo a variety of 
hypotheses among those wrho were inclined to consider this 
rock as the original depoaite, who have accounted for ihetr 
formation in dilferent way#. 

It was first slated, that they were formed of newer gra- 
tbhe, and, if properly examined, would be found to cut the 
<dd granite as well as the rock which rested on it. 

This opinion was once very strenuously supported in this 
country; but as facts would not bear out, it w'as aban- 

* ^uOrations of the Huttonian Theory, p. 318. 

doned. 



iv'rwaru uy J^r. Aricr describing jgljiuiUe 

veins ot Si. Miehaer'. Tvlfnint. I'.e proceeds lo saVj, 
are simply cicitdinns on, the pl ii.e c-i the granite e^sistlng 
previous to its being c'-vt-icd i..y tiie slralilicd rock; 
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doned. 1 find, however, inji rwfnt publication, some^j^irig 
•imitar to it maintained byDeLuc, who asserts that ibS 
veins at St.,, Michael’s Mount are not granite, but merely 
(juartz, which traverses the granite as well as the stratified 
rock. I cannot comprehend how Dc Luc could have been 
so much deceived at this place j,.4s simple inspection of the 
smallest specimen will prove lha'rhe was mistaken. 

It was next said, that the veins in ^jueslion were not tru« 
veins, hut such j>s are termed Coteniporaneous. To sup¬ 
port which, it was boldly ds^'.crled, that they never e.xtend^ 
beyond the limits of such rocks as were cumpoted of t^ 
same materials, gneiss and mica-slate. 

I trust it is now distinctly shown, that they doj|^endl 
beyond these limits, and likewise Jh.it they travers<||||>clcs 
from which by no method of reasoning it can be supppaed 
that they conld pc'ssiiiiy be formed bf secretion. . ^ 

'I’hc l.Ht opinion is ih.u wbielt has’^rccenlly be)9n brought 
fv'rward bv J'^r. Berirer’^. After describing jgljiuiite 

' ■ ‘ y 

ezlstjing 
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the spaces between them wtie filled up as the grauwac^e 
w.ns depopittd; and licucc ibc .ilnasion of the 
hronghi to light a section which has merely an appcari^icc 
of veins. 

W ere the dev'otion of Dr. Lcrger to his master Icsa 
spicnous in hi« geological disijni.'ilions, I should jbe in- 
dined, on tlic ahmc staicmeiu, to call his character 4^ an 
oliscrvcr in (jiicstion, having j .'!•^^t;d over in silence tliji diS- 
tached masses of killas, whn h he could not fall lo observe 
inclncled in the granite, and ulrcli ihe above hypothesis is 
as far from accounting to:* as cil'ncr of those nicutioned 
before. 

I have only a few ppeclincn‘> (X03. 3D, ' 10 , 41 .) to lay 
bciore the Society from the veins of St. Michael’s Mount; 
but (bey are equally interesting and satisfactory. One 
exhibits a portion of the kilhs bounded on each side by 
granite; another, a portion of tw'o granite veins travers¬ 
ing killas; and the third, a mass of killas included in the 
granite. 

Simple inspection is snfiiclent, in the first place, to show 
that the opinion of De Luc is groundless witli respect lo 
the substance of these veins. One of the specimens also 
contains two small veins of quartz, whicli are of the kind 
qalled CotemporantSSous; these keep the direction of the 

* Tratwacliuay of the Geological Society, vil. i. p. 147. , 

sea&i5 
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of tIitiHitafified rt>fclc, ^ arc cut olTby ihe gr;i^it^ 
jo the sathe.li^re without any i^thiptioii. ' ; \ * 

* To the OfpHiiqtn of Dr. Ber^'‘dTey atso offer some reply, 
If“‘lhl^^raiuvackc had bcc!i dt-posited on the g/anite jn the 
way he supposes, ii is nalur.d to' conclude, that it w-onU! 
hiSve htwi ar/anged in lii^,panl!c) to the sides of the ele¬ 
vation, sotid^’hat similar^o the cuai'ng of barfc^ on the 
friTtik of a tree : hut in place* of Ihi^, the. ^cam;'. of the killafl 
afC'Set at an ani'le of ahout 3 ClP to Inc planes of intersection 
tiitth the yraniie; conscqucnily, it deposited horn a super- 
they iiaw assumed a very different fK^sition 
from that which either mechanical or crystalline influence 
induced. 

suggested to Dr, Hutton by the tppear- 
these veins, meets every difficulty; theMOoreyecl 
to him evidence of derived from a sf)nlTC of the 

greark-st vildence; 'gifd also that notloiig but liquid matter 
injee^ below, could iiave created llic distur^auce 

anklifflplltc'fffaiificd rocks, so cou>pieiious when in contact 
wifH^^fsanite. As it is a seH'-evideut )'/Ositiou, that a rt&ck 
IpMlIlt is cut by a true vein, must liave evistid in a'sr>|id 
statie previous to the formation of that vein ; so \z it equally 
ohw^s, tiiat if tlie vein esn be traced inn> an adyVining 
rhi^, of vhich it is found to be a part, that mass must 
stand in the srnne relation, in point of peril d, to the rock 
the vein, as the vein itself does: as also, 
of one rock be found imbedded in another, 
the itiejudmg rock must h.ive been of hiibscquent form.:- 
tii^nih the incliidul. No theory, iiowcvcr, but that of Dr. 
HbStfon can aecmint for these appearances: to nothing hut 
force can the position be attributed which the stratitkd 
r^cjts'have assumed in the vicinity of the uuntralified ; and 
nothing lir.T matter iiiiccted in a Fiquid state, could pos>i- 
bly havcifo'ined the shoots which traverse from the great 
mat#of'graiiite perforating the stratified rock, and at the 
same lime envelop detached fragniems of rtiat rock. As 
the idea of violence iu these operation-* has been so fre- 
qutlmtiy combated, I c|||tnol:‘ reirain from noticing here, a 
very Striking mark of at Cqpl in ttfi>s-shiic, 

whei^isiting Sir GeorgjI ^ickenzie. There the strata of 
gtSeilfe are much disturbetll hy'the invasiop of granite veins; 
near which, on the outside curvatures of ionic of tftem t 
jM*fi?ltivcd rents similar to what w*c might expect on bending 
a flattened mass of clay nearly deptr^ of moisbJ^^. f 
arh flirtunately enabled to present to th‘l%bc!eiy 'specitneni* 
iliusypttive of tbii iutcrcstiug fact (Nos. flSj 6 Q.} 
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^to accoimi tW «he diwiitia||»h o^ efaimin^ifae^^siiiHji^jol; 
Uk v«iii 8.' The i^ame cau^^o wtuclt^on. ^former |>a]ier).i 
attributed the gradation in the texture of greensfotHi^i Jlia^ 
be supposed to have acted here. It does howev^r^ eib* 
serve an equal constancy, aotv^vcins of graaUeJbeiai^-IMl 
coarse-grained as the mass to '.^ch they bel^g. 

In a^iiiiincr part of this paper, 1 had occasion to notioi 
an altefatidfi which appears fp take place in the textura^ 
killas, whiei^t the vicinity of granite. This circumslati^ 
was SQj rem^able in Galloway, at the Louran acid.^ipdliNt!^ 
p!ace«« that i took the strata so situated for inica-siate, al* 
though I had observed no line of sepkration between jtan^v' 
the iTillas. 1 was forcibly struck with this at 
but hayi^then no time to follow it up, 1 was ^ligjt^ lt|' ' 
leave tl^^untry without any praniqplar examination. It 
will be ohpcrved, by the specimens lirom St.^Michad'a 
hi^otint, that the kiilas there assumes the appeara^^pe adMat-* 
grained gneiss. At Wasscldale Crag, betw'cen Kepilp^jd 
Sh^ I noticed a rock, in the immediate vicinity.of 
qtme similar; and I am toir! that the texture of the 
near the granite of the mountains of Moriie. is altogether 
the sanie. . 

This alteration is .always of a gradual nature; and is an 
imperceptible, that it atlords a good example of what might 
be understood by the German term Passage, or 
from one species to another: this Passage, even adi«||tlptog 
the substance altered, is of too limited a nature to 
tute a distinct and totally diHcrent'ruck. . 4^ . 

This alteration, if traced wivh attention, may lead to sqtim 
very important results; but, without entering ujK»n it at 
present, 1 shall content myself with recommending;i| in 
the notice of geologists, some of whom may consider it of 
too minute a nature tfideserve attention. They may, how¬ 
ever, rest assurefl, that it is only by an accurate 
lion, and a faith§id detail of such objects, that we can hope 
to arrive ultimately at truth, the only solid basis of phtlOf 
sopbic inquiry. 

1 may be acciis^ of j^enerall^Ug t'^i much in the fbre< 
going staten)ent,^^n grounds, abfiM it must ^ 


ioscly conhu^d tny* 


W w ^ W ' ' 

inenmeretl, however, that I hat% 

^self to .the examples of the relations which exist within my 
'own ktiow^edge,^ between the {^ransiticui rocks and grantliN 
The tarnf pbmitomena am famdiar, where gneiss and mica^ 
slate come in cojmUt with that rock; but as these stmtf 
are considered to be a very difiTerent age^jhe facts w' 
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Memtrkf on the TrmiitkfA Sioeh rfJfemerm 

' • ^ " < 

l^e iiNied^ Iia4' my 4<i}ect Ikea to prove t^e age of ^ 
fi^peot to wens iinne^eesary, 

wlieii psrpc^ waa tfitiposmoiif^tfoc relative agca ot kill» 

mi ^ 

. ^IfVom rA'hct 1 ^ve aaid, f consider myself warranted in 
|iUf|Mfie»lhts paper with the.fo^/ouing conclusions: . 

The Killa&^^f Cornwall Delongs to the Transition series 

O^Wertier. ' 

The Granite of Cornwall j^^iosaessed of every character 
fa^.whicli the Oldest varieties'^arc distinguished. 

K •TiUttCb’antteythe nucleus round which Werner conceives 
all otbenvG^ks were deposited, is in some cases actually of 
It later date than the Transition series, which comprehends 
,'^^iiitlMkn.i'iaining shells ; and that its subsequent formation 
V cfeiiiy evinced by the appearances at St. ^licUaers 
Mount.: • 

Hi^cei'that tlie distinction of Transition rocks is 
false conclusions. 

A ^ Wemer must make vcr\’ material al- 


teraJtv^ on: his present system, if he wishes to accouiino- 
iilaip H to* the pbtenomena so commonly presented in hatureA 


APPENDIX. 

On a former occasion, I stated as my opinion, that all 
gd|l<ii3dtd papers ought to be accompanied with specimens 
of tliPibcks of which they treated. This is a condition 
ntk^lways to be complied with, unless the intention to 
wri^ precedes the examination, when a collection may 
pi&posely be made ; but when the idea suggests itself after 
one4s &f removed from the district, it amounts nearly to 
an imfiossibtltty. In the present instance, although 1 be 
possessed of all the specimens nec^csary,^ev belong to a 
•efries which I formed for other pu.ii>oses. Rather, lu-w- 
ever, thkn mutilate this, I have thought it better to present 
the whole to the Society, in whose possession 1 shall have 
an opportunity of referring to them at any time ; and as they 
bare signified their aQ^^;{Hance, it is necessary to add to my 
ptu^ the following •hueC list of the minerals I ollcctcd, 
wraeh are marked at^'tk^bered, as. picked up cn my route, 
commencing in Somfemtshire, where the Transition rocks 
lirst made (heir appearance, and ending at Ufraconibe, after 
traversing Devon and Cornwall in different directions. 

After leaving Bristol, on the road to Exdlirr, we ^averse 
tbe limestone ridge of Mendip; toHbe south of w'hich 
^lere is an extensive piaib^ stretebidg to beyond Taunton, 

whose 



. Jtmarh on thi TransUkm Mp^$ ijf l^emer, 9 ^ 

whate uniformity k occitian^ iltiterru^tfd fey tmtli. 
ifloiatcd hills, ltk« vsLsnds in a lakfh ^Thettf ire |mi* 
bably formed of Trifesitmn rocks, llthoush'Mim Afli 
plain Itself, where the soil is laid open, which k prin¬ 
cipally composed of limestone debris, horizontal ZtfaW 
of the same substance were exposed tqi view. Ap¬ 
proaching Taunton, the road leads over some of theld 
No. hills, and here it was lhai|3 met with strata higfely in- 
1,3. dined, very similar in colour and aspect to soma vi« 
rieties of sandstone, but considerably more rafradtferf 
under the hammer, indicating, 1 suspeeti the com- 
mencemeut of the Transition scries. 

9, Vesicular Trap. I found this on the Foad'tMlIr tfe# 
hopse of Sir Thomas Adand, a few miles nord^ of 
Sxoter. 1 saw none of tb<| in situ, thou|^ very 
commonly in the bnildmgs in add aboiiCExeter. 

4* On quitting Exeter for Moreton, the road inixtieaicly 
hilly, Ti‘Ung and descending over abrupt Imilllal¬ 
most all the way; these are principally formcHf of a 
soft decomposing rode, in thin strata, breaktti# kf 
rhoinboidal fragments, and very similar to the slaty 
clay of Werner. 

d,6,7*After passing Teign Bridge, this substance assumes a 
gt cater degree of con'^istcnce, and occurs in strata 
nearly vertical, some of which are coarser ig "Iha 
grain than others. These were extremely Mliult 
totfereak, and presented a dose smooth fracture^ap- 
piodchtng tn conchoidal. 

8. The Tcign is the eastern boundary of Dartmoor, and 
within a few hundred yards of it, and immediately 
beyond the strati tied rock last tnentioned, Oranite 
occurs, ^>ntaining verv large crystals of felspar^ 
which coiuinutj to within a short distance of Ta¬ 
vistock, situated on the Tavy, which bounds Daft- 
nioor pn the west s;de. 

Here, as on the hauks of the Teign, the fCillas rests 
upon ihp Gtaniie- At Wheal Friendship, a mine 
at that time under the mani^ment of Mr. John 
Taylor, (to wfepse intelligence 1 am deeply indebted 
foi a great »hare of ttic information 1 obtained in 
the country,) 1 selected the follow ing specimens, as 
illustrative of the Cornish terms, which certainly 
afford tfee best explanation that can be given, of a 
language ipntird/peculiar. 

KiUas, by comparison with the Grauwacke Slate of 
Freyberg. 1 find this to be quite as similar as any 
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]|)p JSmttrh ^ p’ixnsiiion, ^od}. jof Wemm^ 

t,.i, j, iwQ^lpiecimeni ftiora tbe fanptc could be ex¬ 

pected to be. 

IjCL as jitjinted out at Wheal Friendship. Thi* I 

, i took for cuarse-grained Grau^ acke j it was very dit- 
/ \ f*,^cuk to breaik, and a verv small proportion of it ex¬ 
posed to view. I could not, therefore, observe its 
connection with the surrounding rocks ; hut, fiom 
more minute examlm^n, 1 suspect it may belong 
tp a bed of Grcenstoit^ 

1.1. H veinstone or Sullaml^ composed of Quartx 

penetrated by Chlorite. 

A- Bunch of ore is here exhibited by a portion of Cop- 

f ’'i^'^pet^yrites, in a vein of Quartz, which represents 
ibt K»de. When found in tins way in a mine, it is 
termed a Bunck of Metal. 

13. A hr.aye io thejr^lit, the Killas i« here traversed in 
diffeient directions by Quartz veins; that marked 
A represents a lode, intercepted and heaved to the 
right by B, a cross course. When the lode is cut 
itt a very oblique direction, it is said tojbe caunted, 

14. A Tioysc^ when a lode is divided, and joins again, it is 
said to fMke hone, and the included mass in this spe¬ 
cimen is calleil the Horse of Killas, &c. 

15. A S(/uat, wher* the lode Mtddenly enlarges, it is called 
^ ^ a Squat; and the metal it contains a Squat of Ore. 

’ means of this vocabulary^ I very soon became 

familiar wiilt ir.any of the commonest mirpng terms 
in tlie connfry. 

In order to form a junction between the Tavistock 
Canal and the Tamer, it became necessary to chive 
tunnel, for a mile and a half, through aJdH called 
Morwel Down, which promises to be a source of 
interest to the geologist. Iji| foriHing this tunnel, 
several powerful veins of clay porphyry have been 
penetrated, the substance of which is in some places 
l^os. much disintegrated, in others firm and compact; 
16 - 19 . veins supposed to corre.spond have since been ob¬ 
served on the " 

to* In the tunnel, Porphyry alternates several 

times with the'l|l%s, which is here of a lightTgray 
colour, and a soft fiiahle texture. 

In the course of this niulcrfaking, tw^ workable me¬ 
tallic veins have been intersected: nq. traces of cither 
had been found on the sumttttt of the hill, although 
diligemly examined* 

91* Passing the Tamer, we enter Cornwall, and at Guiintf* 

lakt 



pn^ht 4^1 

Jake is a mint of Copper in Granite; and sijitpe 
beyoiuJ, at DrakewaUv l^lre is‘ali<?thtT 
•Ilfoc KilUs. ' » - » * ' » ^ ^ 

S2. Tm-vfin in Gr.tijiile, from Carcla: 2 e, near St* tAustId. 
£3. Killas found on the road from St. Au'itle to Carclace; 
this I consider a very perfect spcciiiicn nf Grtu- 
■ wacko. ^ 

24. Mass of while Ouarlz.^of whicJi the roads.ace formed. 

25. Mixture of crystallizil^^'iQuarlz anci WoUrvnV, covered 

with a coating of Bitumen^ found ra Poldice mine 
^ near Hcdruih, at the depth of lOd fatbokis^ in 
Granite. 

f6. Ar.scniial I’yriteSj mixed with acicular, datli^, gree^^« 
gray crystals, supposed to he aclinohte, Irom 
iu*\*s Shafi, a liraiuh of Wheal Uiiily. 

97* Graniie, Cairn IJrac. 

28**^'From a vein winch traverses fhe nortl^ast side of 
Cairn Brae: on the spot it appeared to me to be 
(illay-Porphvry; in hand specimens it reserabJifiis fine¬ 
grained Granite. 

29 . Vcm-lsione of (Quartz, impre-innted with red Oxide of 

Iron, and ci)nt:iini;i;i wifite Steatite, jrom 7’incroft. 

30. From the hit;h-ro;’.d near 'I'inctofr. 'Phis is a very 

lou^h rock, and very fine-gnined : it appears to be 
a variety «t Grt'en>tiine tiiuilar to No. 10. 

31. Killas, marked with d.^rk-colcuned ^iHns, tmin the side 

of the road to Cauibourn, a little westward? of the 

JoSt. 


32. Kiilas of a light-grnv colour, from .St. Anns. 

33. From Beacon Hd), a conglomerate, loruicd of the de- 

bri-i of Granite, very siuinar to some varieties of 
J'.indsione. 


34,.^5.Granite from the Land’.s End. 

36‘,37.lJoriil)'end-idck from Boiall<»ck, a curious, little, but 
vahiahic mine, on llte north side of the peninsula, 
near the exuiMtiUy. 

3R. Cockle^ missive '’J'ourmalinc, from the same place. 

39 ~41.Specimens from the jpn^lion of the Granite and 
Killa*!, at St. Micha^*8ItiKmnt. 

42,43.Fioin ihe shore near j^epstiihce * these I consider to 
l)e Killas of a very tdngh and compact variety, they 
are fiound very near Graniie, or some simdar rock, 
which presented somethirg so |.eculiar in the aspect, 
tliai I cannot^idp recommending it to the attention 
of geologists. 
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lot Stmath <m IA« Tharnkm Sods sfjfemsr, 

-^O.SerpffitiiMi ff<om the Xitard* 

47> H<mt>tend>Tock, «)vhieh formt t^basif on whicl^lie 
tigbt-houseft of the Lizard ktytid. 

4$. ^day-porphyry, near Trcwithio. 

40. Oranite, with a vein of Tin, St. Stephen's. 

AO. Conglomerate ot Quartz and granular Talc, from the 
same place. 

of Lime and'trystallized Talc, in Granular 
Talc, Stoney Gwins. 

AS. SiUas from a quarry between Bodmin and the race¬ 
course of that town. This substance is verv soft, 

< iw| well adapted for building, from the peculiar fa- 
^ ‘ IsiUty with which it is quarried; the sttatifiiatioii 
being horizontal, and the cross rents perpendicular, 
and so regular, the quarry presents a very symmetri- 
C4t «p|K»rano4. 

A4,SA«Granite, coarse-grained, near Bodmin. 

56, Fine-grained Killas, near i^suncestown. , 

57, About seven miles from I^unccstown, on the road to 

Oakhampton, I found a quarry contaitjin|; schistose 
and amorphous K)llasintcr5trali6ed,ihe)a^t oi which 
I believe to be as ptrlect Grauwacke as any m the 
district of Lanimernniir. 

5d. Greenstone, Hatherlenrh. 

5Q, Variety of Trap from Cleave, 

60,dl.Killas from Ilfracombe, alluded to in page 22, 

Specimens qnoiedy bttl not Jfiom the sftme Country, 

65,63. Fine-grained Grauwacke, from Peeblesshire, in all 
,«Cspccts simitar to the Killas of Cornwall. Note, 

‘ p. 23. • 

64,65. Shells in Killas, From Coniston. Note, p. 03. 

66 , 67 . Same from Fermoy, county of Cork, p. 93. 

66 , 69 . Gneiss from Coni, p. 96 . 

70 . Transition Limestone from Rac Qinrry, coiitainii^ 
shells, p, 18. 
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XVI1T, OUervatinmi to some V^yk\ -^fW^Z 

vienti, and Simplific0i^^;^['1f^ Strata jSriji* 

fibbed hij Mr, BAJfewEn,.— X>tf£nct the 
a)//i Circumstances siititrdf respecting three great l^ults 
or Dislocations of the Strata in aim itear Derbi/sh^^' 
On Mr. SiLViiRWoon’s intended Section of all 
fi/shire Strata,—On Mr. HallN l-unipij and Mqdels ^ 
tile high Peak of Derhysf ^.— Thf Shtle'^’Cft^nii^tdd 
Forest not stratlficdfl^c.t^t. By -/If;. 

To Mr. TillocL ■ " f * - ' 

j * > ' , S * ^ i ^ \ 

Sir,—^ tny first letter (of the 

to Mr. Bakewell’s observation?, in vooTxhh j 

and in his “ Introduction to Geology,” rcspectirtg-' 
gical Mapf of England, and Limestone 'Rocks' renting on 
Slate. I proceed now to notice what lie has-lwM Ifl p. 46, 
and ill his Geology pages SIS and S83, in objecti<m to tile 
cxistenpe of two of the principal Fanils or dislocations of 
the Strata in and near Derbyshire, which I discovered da¬ 
ring my Survey of that di%tnpt in the years 1807 and 8, and 
have described them in niy Derbyshire Heport, vol. i. 146 
and 165, and have shown them in the Map p. 97* and iu 
that which accompanied a paper in the Phil. Trans, for 
IS 11, and your XKxixth vulutne, p. 26. 

In your 46lh and 47tli pages, Mr. B. ha<l contrived to 
mix his observations on ihcse two faults together, and so to 
multiply questions to me and suggestions of his own, that 
I was quite unable lb fathom his meaning, until I came 
to reoU his Geology, when, these mysteries were partly 
cleared up, by tlie discovery, that aliiii>st throug^ut hts 
GeoiogyiMr. B. rejects iny term Limestone Shale w great 
Shalef for the vast stratum betw*ecn the 1st Lime and )st 
Grit, of Derbyshire, and he substitutes for it ** So«i/«/o7;e,’* 
aec p. 48 and (No. 5) fig. 1 in Plate U, p..98, p. IS5, p. 
and (No. 4) fig. 5, lu Plate It ; on other occasions Shale 
Sandstone f p. 141 ; and t>nothers, ‘’Shale Gritf p. 270, 
p. S71, p. ^7®, and p. 273. Tfie Shale rarely finding 
a place in his«Geolugy, either,hc^br in mentioning Ccal- 
nieasurcs, except when adjcclt^^i^j^plicd to the term Sand- 
stone. In his Lectures, he is Rfadtt to describe it as ** a dark 
reddish-brown Shale,” in your xxxixih volume, p. 469 . 

1 next discovered, that instead of the term Red Marl, 
for the well known, hrjght red marley strata, often irregular¬ 
ly streaked with light blue earth, (occasionally imbedditig 
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i^syts of C^'p^rin, Hocli*sa1t) Giilston^, Slate, &c.) Mr. 
B.tj^^cho$en^ #fier the manner of. the Anglo-Wernefians 
(w.hii^,be often affects so much to despise), lo substitute the 
terjn ** red Sandstone^** pp. 134, 136, 174 N, 196,267, 268, 
li^At^and 274 ; and Sandstone^** pp. 285 and 286. So care¬ 
ful does Mr. B. seem, against the use of the term Marl 
fpr these strata, that except when used for marling in Lan¬ 
cashire, p. 196 , or occurrir^, as the covering of Gvpsum, 
173 , 176 , it scarcely occurs j even in describing 

the Cheshire Salt strata, “ argillaceous stone” is substituted 
for it, p. 137. * III your ^cxxixih volume, p. 476, ymtr re- 
|«^*r has made Mr, B. speak more diffidenilv, on the iden- 
this “ dark-brown Shale” with the Cheshire red 
,«rrock,” 

"'^n this manner, having obtained a common term (sand- 
ftbne) for strata so dissimilar and distant in the series af 


J^td Mail and Limestone Shale f as ** a simple arrangement 
suited to the present state of our (his) knowhdee” (p. x), 
Mr. B plainly insinuates, at pages 134 and (35, that these, 
Bed Marl and the great Shale and 1st Grit, form one 
and the same straium. and in p. 136 thus rxjiresses him¬ 
self, “ if the identity of the red sandstone and tiu* Grit and 
Shale be admitted, a greater similarity will he established 
between the lower scries of the strata in Knghmd, with 
those in various parts of Germany from whence Werner 
has formed his arrangement ” 

Here then T discovered at once the reason, for Mr. B’s 
anxiety to disprove the existence of my great Dei by shire 
Faults and his facilities for so doing, at least in those parts 
between Allestry and Wooton, and W of Ramsor, (sec 
the at p. 97 of my Rejiort, wherein 1 have shown, as 
the result of a very laborious and careful examination of all 
the surface, that Red Marl occupies the south side and 
Limestone-shale the north side of this precise Line, of the 
iFault, where Gravel does not conceal this line;—but, an- 
fjyers Mr. B., since in nty langvarrc these strata are the 
‘aame, your Fault is unneces-*jry and imaginary.” 

That I do not misrep^^nt Mr. B. in these inferences, 
yvUl more clearly ap;|^alN from p. 212 of his Geology, 
wherein he refers to Reck north of the Fault at 

Kottingham, calling it^Sand Rock,” and lo the Strata at 
Buddington Hill, and in the intervening vale south of the 
Fault, and ponceals the fact (if he knew it?) that these 
itrala south of the Fault are Red Marl and not Gravel or 
Sip^ ^ description ^ supposed ; 



^r,¥ar^U M^ly to jm Ber^.i^p^ 

and the, strata being., vtftth bim, all aiike in fctnti 
ativ«rt TO their ijtcliiiti^ons presently), my Fatilt 
tuin.ccc^jfary, to account for their being of dififerent k|ih4f.' > 

Mr. B. seems, on the same principle, to have ,b«^ v.i^ 
cautious ngain«t mentioning anything about the snd^li 
termination ot the York'hire and Derbyshire ConU^W* 
against Rnl Marly from VVollaton to Brcdsall, as I have 
shown ii, and merely says at p. 267, “ Coal strata 
a few iniies north east of Eterby;’* well knowing, thdt no 
Anglo-Werm-fian or B.ikewcllianconfotindi^ of namfs.aod 
terms, could enable him to persuade his practical readers, 
that Hed-Marl and Coal-measures are idenfical. And 
the 4th Limestone Hock of the Weaver fJiiis, abuttiji^ii^ 
the same Marl. S;, 

It is true that Mr. B. p. 176, doubts the identity c^bbl 
Marl, carried foi wards into Cheshire, as] have stated, in 
conlirmation of this great I'auh, Rep. i. 147 :—and why? 
because Mr. Holland found no Shells” (p. 176) in-the 
Marl covering the Gypsum t\i Cheshire, (p. 138), and he 
(Mr. B. p. 175 ) saw several shells and other organic fe- 
mains, in the ‘‘ Marl and gravel” covering the ChclUstoa 
Gypsvim. Had, however, Mr. B. been sufficiently versed 
in the iirstand most important principle of the Smithian 
School, for accurately discrimiDating between the alluvivnt 
a?id the strata (Bcp. i. H>{)), and had imbibed none of the 
Anglo-Wernerian errors alluded to in page 134 of my Re¬ 
port, he would have avoided thi.<« mistake, and seen, as I had 
stated, Hep i. 136 and M9* that all ihe extraneo7iS J'osiih 
which he mentions at Chcliaston, are lodged in alhtvial 
Clayy similar to tliat of Bedfordshire, and that the Red 
Marl holds no reliquia there, or in any other known situa¬ 
tion. I twice visited the Chellaston Pits, once in#»njpauy 
witti Mr. B’s Friend whom he mentions or alludes to, [ 
believe, pages I SR and 2S2,&;c. and each time made a col¬ 
lection ol the Reliquia which Mr. B. mentions, and otherSf 
from the alluvial covering of the Gypsum and Marl. 

Air. B. asks of me p. 46, what the great Derbyshire 

• Tn upvcral instances Mr. B. m«tclQO«.-,4S[r intimates that Coal-fields are 
* cut by K«l Sandstone, &c. 27 j, ^67, £68 and 142, but hat 

fiowbere attempied the dtfmition of: ■thii^'terni wliich is so variously and 
loosely applied b]y {^reat minibcrs of jphkcetc&l Men, as well as by himself j 
and in p- ‘-'7 1, he is equally silent on themeanin<>; of his cxprrsMoii *<excladet 
the CoaL” I beg: dwt 1 know, eitlier ,in theory or practice,*of no 

cutting olT, or abrupt termination to any regular strata, but p.inicul 4 rl 7 
(;<»al-measures, except by Bassetiujr, or Faults and Dykes; and know',tbM 
^o.^l-s^•am8. fkc. frequently basset or icrninate suddenly ngmuit Grmtt or 
ptber hetemgeueous raatters, Ueiug ua the surface, ^c in Jiuikswbich sl^- 
feet the strata. 

Fault 



m Derlyt, 

paU t-is j(l&4 I mtmcr,‘4ilay jtrtncipaUyy which he 

it^eti p, to l» coimfitoiity the case m Derhy^ 
theNlMM its ♦ieinity, an4 w^iieh f had previonsly staled 
Be|s. ?.N5CK> and:50i ; and in the latter case, had answered 
eoenther t>f his questions, viz, as to, where T had actually 
Jhuf/d the fault ?: in niy List of Springs, whidh billows the 
pe^es^abuve auoted, he will find several other well known 
exact^ ascertained,-where the Red Marl abuts 
agahi^ other strata, far removed in the Series, and in dif- 
'degreae i in some of these, inOuarhdon village in 
parthndar, Rep,* i. 505, Mr, B. may see this junction on 
-^de of'the i^ollow Road, without further trouble, 
a^^Pay measn^ <*lls exact breadth,*’ and may also analyse 
k^j^minaera!'matter,” if he thinks they will repay him the 
Jwipyle:—I have been otherwise employed, 

When Mr. B. asked in your -iSih page “ how the lime- 
ston^ has 'passed owr or untirr this fault, so as to appear 
agaiil^with veins of Lead Ore * at Breedon?,” I never could 
have imagined, until I rea<! pages 284 and 275 of his Gco- 
dial Mr.fi. was here ailnding, to an identity between 
•tbd'Snoiuutatn Idinestonc of the Peak of Derlyihire and the 
limestones of BreedoUt I'icknall, Clmdskli and Grace 
Dieu I It is true, that in page 286, Mr, B. represents the 
SAff/cLinirj^on^near Ashbunic, to be the same as at Wild, 
or Wold Parkt, Breedon, Cloiidshill and Grace Dieu! 
In a note hereon Mr. Bakewell says, that this shale 
litnesUwie is occasionally imbedded in the thick shale (see 
Bep. i. 290 and 2$9) which coversUhe /oucr beds,” (I 
suppose he meant upper beds) of metaUiferous Limestone; 
hm this shale having previoustiy been assimilated with the 
BedhlaH, as ofeserv"^ above, we see agair^ how my al- 
Icdjged^^'^ault appears to Mr. B. to be on necessary and 
«imaginary.”—Blit surely Mr. B. has Prifends in Derby¬ 
shire and elsewhere, who will, ere long, tell him, that the 
faets of the Derbyshire strata, differ most essentially, from 
tbjis very « simple arrangement** of his. 

^l^here the numerous Paulis are situated, on the western 
side of Derbyshire adjoinh^ Cheshire, and part of Stafford¬ 
shire, which Mr. B. bottom of page 46, he has 

nowhere told us; in fcl^logy, p. 211,"he seems to 
r^j^iresenf the same, as earring between Yorkshire, Lan- 

i 

• I eonrewthst I never before heard of vans of Lead Ore at Breedon;** 
alMiJf Mr. B. ^ould jNtablish the fart, I ihoutd still in[atiitatn,*ail have dcMie' 
^ *1'** sttfficitnt iMtiu af'tht 

I <niicrely on aeiwuat o# theh tmmttietui'fiep. L' IbSi ihd 

jSa^. , ‘ 

' casbire^ 
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ca^lure, and Chesliire; bttt atWcl! I snipeet, llhsl 
luijt-d to those Faults which 1 have^binted at in Bep: W 

being beyond the limits Of' my Bei^yshire Sumy, amlihiwe*' 
fore I had not ailempted to trac^theni: and 1 am welt ce^ 
tent, to leave Mr- B. in the enjoyment of his opinion, ^at. 
no connection between such Faults can le tfaced, “ tWaWr 
a considerable tract of country/' until those more sale#- 
ested than either of us, shall see it right to em(dovsoaiiaiMM^s 
who has studied the demonstiiihlc principlct< al fractnie^^ 
dislocated and denudated stratified masses, md eer^il^ 
vhserced the practical and perfectly correspoadlii|| cflemof 
Faults, on Coal-Pits, Mines, Quarries^^^. as ] haoei' 
during several years, and have disinterestedly bid ti 
suits of my investigation and experience before Um 
in the Derby Report i. p. 117^ &«.• 

Anyone who shall have followed me in AeMKStis^es 
and observations, would be unlikely to imacine, as Mr. 
B. appears to do at pages Sis and 313, thatiTanlts which 
greatly derange the strafa, could be accompanied by eatrn* 
deralLe tills of the strata, either towards or from the Faub| 
but would know both theoretically and practically, that the ' 
greatest Faults, as to rise or derangement, are least visible, 
by tiUs of the strata, except such as are rapidly increashg, 
when the tilts will be seen along or paralief to the lint of 
Fault, instead of across it. 

Such observers would also know, practicaily, that what C 
have mentioned, ^dfop.). 133 and 134, as to Faults not 
showing themselves oy inequdliues on the surface, except 
in some rare instances, is perfectly correct; and as indeM 
Mr. 6. has tacitly admitted (at s^eral*others have doae 
before him) iu his 8d Plate, fig. 8,3 and 4, where faidta 
are represented deranging the atratls beneath, Imt wi^osst v 
corte^onding step or cliff' appearing on the surfwxt, and 
yet, his Book may be searched through, without this extras 
ordinary fact being further adverted to, or recorded, among 
either the explained or the unexplained phaenomena of 

* In aomelesToed l.ectures lately read beftye the GtU^itol Sentty, (wh^^ 
my Paperi and Maps mentioned id a Cwnfr Note, were mits pouesisioa), 
an the t^rineiple* and cimimsranceS^codm^ftari/Eeattm. ihave heapd, 
that these isvestigatiooB were not abmed to, or any notice taken of. 
Mr. Smith s labours} believe, atnoo^ awy^merous list cf quotations, ex- 
presilne imAU tatd dijgiatlim, pnncip::lly,'M to the l:ws relating tnstratiSca- 
tkm, which many believe and others Imow, that Mr. Smith and myself. 
Mr. Elias Hall and othen have esublishadt and hroughi intp prmriKtti utei 
and that an . inquiry hying afterwards made of the Lecturer, how 
omissions happened, he replied, chat Mr. F s mveatig^toai appeared to 
tHuntcViphl^ and tfacrefutc^ unfit to be tdtrrtii le iann akiMAlery cosaae 
#A suai^aiinBt 

me 



V. > 



W 

tiie ^ la like. tnanneT? Mr. Dr Luc, U’hen 

H^Gteologicitl TravtU” in ibc^West of England, h«l 
oi this kindv^ointed out to him bjr practical 
-Mtn^ vol. ii. 2i8, and v^l. in. 87, but, whether from kis 
.S'hjpnry^ offering no ready explanraion,,^ will not inquire, 
^Mtse irnporlmtlfacts arc passed by \viih(^ conimeni. Mr. 
MwWiih ants hints at them in his Mtiierai Kingdom,** 
-Sil^^it.4; but goes no iuiliicr, and I may »<:>’ I itbink, 
.IkiM among*-the numerous theoretical writers since 174n» 
mb^a hyribc ^Hihiicaiion of Mr. John llhtchinson’s workt 
afethe beginning of the century) for the first lime 
dv, was*poin|^‘Out (vol. xii. p. 338) this which ought 
Riieadmg.Jdeij in the formation of any subsequent 
irymlitbe Eitrth, none ot themdiave either attempted to 
fain it, nor had iheir writers the eaiidour to notice it, as 
il|^seiiomenon to which their particular Theory would not 
rpplf. ' . 

v.,SimHar remarks will ncarlv also applv to Den?idation, or 
the stripping of tracts, on the Earth’s surface, both large and 
«man, hilt'and dale, of vast loads of their superiucuirtbent 
strata, which Dr. William Richardson and myself hare 
lately investigated, more extensively and minutely, than 
formerly was dmie, see your xxxiiid vol. p. 238, and xxxixth 
' vol. p. 26 ; \^*bich yet was distinctly pointed om, in the 
above Mr. Hutchinson’s woiks, vol. xii. 261, and was 
afterwards more fully treated of by liis disciple 'I’he Rev. 
R. Calcott, in 1761, in his ** Treatistlfe on the Deluge,’* 
p. h39 and 163, and mentioned hy Mr. Whitehurst in his 
“ Inniury” Isl Edit. p. 156 and 165, see also Derby Report 

p. 216. 

1 proceed now to my Fault, Rep. i. p. 162 and 

l65, whose jorm simie have objected to, without being 
aware, that irom mo&l or ai! »)F its western salient angles, 
cross faults go off into liie adjoining Coal district, generally 
,in the direction or nearly, of one of the adjacent sides, and 
which cross faults are, in several instances, too well known 
tOfthe Coal-masters v\hose works they inltrsecl. 

^ " Mr. Bakf'well in your'xlth vol. p. 40, and in his Geology, 
p. S83 Note, has care^Ey ,*avf>ided entering at all into the 
evidence, of a dcmons1«ao^« kind, or the facts capable of 
that kind of proof, wlilti'h f originally offered, respecting 
the existence a,n§ course of tins Fault through Derbyj>hirc, 
particularly with regard to llie Gritstone Rocks, Report i. 
169, and since, respecting others in Yorkshire,'slrll mchre 
.tlgcisive, mentioned in your xxxixth vojiitn.e, p. j6l and 
102, W'ilh respect to my 4th Grit Rock, (of Yorkshirepav- 
- ' ingslomj, 
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iogstone), which aftertange clf/haitse|; #4 
Miles in Itrngth, I have tei.<lhe aig&ag fault:st in aw« 
ends, and so of the «3d Qc#l-Sh4)e. <and theiSd €rifl#oek^ 
after somewhat longer coursetj, in sii^ceSMan. And thus 
lam coundent of bcMUg able, to 611 up all the Coal anrkt 
of Notts. Derby and*York above the 4tb Rock, and senerld 
Rocks and CoaUshalcs below it, terminating at each €l|llid^ at 
the «ery Fault, which Mr. B. has chosen to attach 
let it be remembered, that my original LeiU^eir'ia ^ur 
Magazine had allusion to Faults): bu^^tinkss isiDf« 
general enconiagement, in such a serious aod^poblie uor 
dertaking, presents itself, than heretc^Tc, it’inu»t*“‘^^ 
suspentled at least, in favour of private Mineral Sur 
and business connected therewith, of whichf fdrftUl^}}, 

1 have never been in want, any nmre than my FriendN|jk« 
Smith, during the long period that his truly national umtkr- 
taking, has from similar causes, been suspended, buiwhich 
is now in train of almost immediate publication, as men¬ 
tioned in my last. 

Mr. B. has chosen rather, to attempt to bring general 
opinion to bear upon my poor zigzag Fault, and besides 
this, at page‘iS3, says more particularly, “In the above 
examination of the Derbyshire strata, I cannot learn that any 
trace of Mr. Farev’s fault called the zigzl^ fault, could 
be discoveredalluding, as appears from the preceding 
page, to a perpsndicular Section,”* or collection of 
Sinkings and Borings, applied in succession, from the deep 
to the basset, which was begun several years ago by Mr. 
Theodore Silverwood, the very able Coal and Iron Agent, 
at Somercoats Furnace, when it was under the direction of 
my scientific friend Mr. Mushet, whose Letter in your xlih 
vol. p, 49, I am* sorry that I have not yet bad leisure tn 
reply to, as it deserves. 

Mr. Silverwood’s general Sinking account, I have fre¬ 
quently seen, and have indeed a copy of it, as far as it had 
been completed each way from Somercoats, when last I 
was there, and it now appears, from a Letter of one of thfe 
proprietors to Mr. B. that Mr. S. is making progress with 
a vertical Section, of the Derhyshhe strata, which is I hope 

.V ' 

* Such documents as these, e\hihitlii|’,jtMaiy thf thicknes^f sttlfta, which 
if taken oblique to the plane of the strata 'i(Bs the bprerngs or sinluugs hap¬ 
pen to be made) should he reduced to the perpendicular thicknesses, at tn« 
time of planning them in conueciiou, I have usually denominated Sinkhig 
ficeeents, or Face views, when they exhibit the faces of Quarries, Mines, &c. 
m order to distinguish them from vertical Sections, whereui the pWnef of 
ttfula are teen cut, and their tops and edges on the swfact arc eihtbit^ra 
•ueceasHm. ' 

doing, 




Ito ’ JWK Sik 0i m1t r9it0m y ISMUi, 

dbtiig) fey Ic ti W t lg ^ iwtrfttee^ irid a«certainr 

nf fieh Bode or vis^e sira- 
diy, to feeup|ilicd ^ thkkneases piously 
wiecftiiued by finkiiigs $ a ol' the surface of the*iitrat8> 
ecF^'lfe* aanie scak at the lengths and depthS|, will also I hope 
be iHnexed to it, as it mentioned of my A&hover great 
die^i#of 7 miles in length, in my Ut Letter. Such a 
Slse^(#’Cimtmued from the top of the lower yellow Litne 
4th ialae would be about 16 Milestone, if it com- 
imiiyhd dtt'tlii S of Annesley and termli^atea in Bonsai* 
S of'SIilfey; through 10 Miles of which distance, a 
sound of the ^omfotd Canal being at hand, might 
^^horten the lAuur of, as well as give great accuracy 
^leeelttng, and the very curious denudation at Golden 
. J (Rep. i. l6l and x!vi.) and the southern skirt of 
tlM-^'Orkh, would be intersected and shown thereby. 

I tmeerely hope that this important work may soon be 
completed by Mr. Silverwood ; and as soon as 1 hear that 
the easlern part of it is finished, I certainly will, at the 
ihft opportunity of travelling that way, avail myself of the 
kind invitation I have had from the resident proprietor 
NtfRianiei Edwards, Esq. to see Mr. S’s Sinking .account 
and Section ; wd if possible, I will trace the zigzag fault 
across it. At me present time, it appears to me, that Mr. 
B4’.,.|nis rather expressed his^ wishes than his knowledge, as 
to Mr. S*8 decision on my Fault, in his Note from whence 
1 have extracted as above. 

At the time that I enlered on my Survey of the neigh¬ 
bourhood of Greaslcy in Nottinghamshire, the extended 
fracture of the strata which 1 have since denominated the 
zigzag faulti was unknown to every one, as I have men¬ 
tioned, Rep. i. 162} I was neither surprised or displeased 
therefore, that the practical Men seemed then averse to 
admit it, some perhaps because it was their interest not to 
admit, that their Coal had a difierent place in the series, 
m th identity with those of other works in more repute with 
tfee.lbuyer8, than that which prevailing opinions had pre¬ 
viously assigned it. ..j,; 

On tlw 13th of Octrrfeiiji^IiOS, I had the honour to be 


invited to dine at a Mi 


the Coal-masters held at 


Eastwo^, at^ri'hich 12 or^iS-lCoal-masters, or their Agents, 
fi^m all the principal works around were present; after the 
bpVmess of the meeting was concluded, and dinner was 
over, two or three hours were spent, principally in, dis¬ 
easing this novel explanation of the facts of their’^Coal 
smita, and in which 1 certainly fouud iny.self quite alone in 

Opinion. 
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opinion* I had the p1i^it]%hQfMp;|>f Qiot^ 

pauent and candjid ihe ffonnc^ anii 

argumt'dts a^vaoced 'in faypun cd ,3^y< posuiom, ju# 
opportantty of discovering, that none of them were methy 
any materially adverse facts or arguments; hut. nearly all 
present, conlcnfcd themselves with referring to the jjuBiU 
larity in thickness and quality of the Seams of 
most including their roof and floor, that were>contfn4^4jjS 
be identical, as Mr, 6. does at p. 148; and .tP; the 
a regular kind o^innf in which the work| qpiitbiise, 
stretch across the district, yet very obli4)ueJ^ tfiei' 
the yellow Lime, Hep. i. j66. jv dd • ' ’ 

At that time, 1 possessed but a few W'the>actual 
of Pits in the neighbourhood, which 1 have since 
and at several works,- such had not even been made 
served, particularly in the two parts of Greaslef 
which 1 discovered on inquiry, to be separated bif « 
said to derange the Coal (about a yard 1 think) whe 
part was in work, some years before; but which almost 
lorgotten fault, from its direction and attendant circum^ 
stances, I judged to be far more considerable in effect (sof 
iny Note on Mr. B’s page 147, in a future Letter), md 
which nothing bin a comparison of the ^<^^1 sinkings,d 
the Pits on each side of it, could decide. W 
Thus precisely stands the question at present, 
having reached me from the practical men or otherwise, 
hut what tend rather to confrin than oppose my explana¬ 
tion : and since Mr.B. has resorted to the cpimons now; of 
certain of the gentlemen alluded to, if he will candidly 
communicate their names, and such facts as they may be 
pleased to intrust him with, in conflrmationof their opinion, 
and to avoid misconception, I promise to do the same, 
and perhaps Mr. B. may then discover, that he does not 
71011/ stand in the same triumphant majority, as he would 
have done, before, or nearer to the time that my Report, and 
the prmciples of faults therein explained, were submitted 
to the public. 

1 may however, I think, fairly now ask of Mr. B, re*- 
specting the gentlemen whose opimons he has advanced 
against me, Did be before takt^, #iich opinion sask each in¬ 
dividual, whether they had ati^i^ttvely read m» Jfepbrt, and 
fairly weighed what 1 had adduced, against their opposing 
facts? 

Another large and important Fault which I have traced 
in thif district, and called the great Limestone Fauk, 

pdh 
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port Lp. «^^nd in xxinxth vql. p 8S; From having 
i|g rotite failr^ aescrthtd ihan the 

olhemwo, mimtiohed^y Mr« B. iti your 45t1i j^ge^taftpeart 
to, have estjcaped his open attack; but on con.<«u1tmg hia 
Senium of mrata between Sheffield and Castleton in Plate If, 
be seen) that this fault has been denied a place 
Ipiwvabiy at the foot of the Castleton Hills, and in conse* 
Lbe Jint and the Jourlh Limestones are confounded 
sr, wd we are told p. 48, “ The compact limestone 
MliflRiakcs i|s appearance as ihe hase,^' Mam Tor, and 
r^er west tht same Limestone forms entire mountains.*' 
re again the Ireful efficts of Mr. B's “simple ar- 
snis/' or riffner, his mongrel Werno-Huttonian 
fyi'are visible, on his statements of Geological facts : it 
^ecewary, to that part of his Theory, which assumes the 
^ijiimestone to be itleniical with those in the south of 
Hit'^oiinty and in Leicestershire (as mentioned before in 
lUm Letter) and that it is aUo identical with the Yorkshire 
WR, and Lancashire Limestones (as mentioned in my 
let Letter), that this Peak Limestone should be considered, 
only as one Rock, notwith»tandmg all Mr. Whitehurst's 
Sections*, anJ what I and others have done and written 
tinee« to showj^lhe contrary : and at p. 281, he says “ the 
beds <»f basal'® amygdaloid do not extend beyond the Peak 
itf jffierbyshire nor even so far as the northern extremity 

■’f 

* liTefer here to two Sfitinm which Mr. Whitehurst pnMished in 1778, 
in hit** In»|uiry,’’ in which the threo Toadstonc Strljsi are repre‘>cnied, and 
thrve ethers in which the two uppermost arc represented, and the lower 
ftiata onMtfd only for want of room in his plates: in ail of which Ser- 
tkms. tbtrtoadtiones are represented to preserve their thickness and paraU 
MiSAS, as perfectly as the Limestones. U may he proper here to mention, 
'duct this structure of the Peak of Derbyshire consist] if; of four Limestone 
Itocks interlaid by three toadstones and tiie'C covered iiy Sliatc and coarse 
Grit, was well understood long before Alr.Wtiiieliursc wiote (or commenced 
bis Oeolujical observations I heiieve) by some of the practical and able 
liSincrs and Mine Agents of tiiu<c days. 

In or very soon after the y<'ar 17,50, the late Mr. GeiirgeTissington of 
IVbifter (to whom Mr. W. ackiiowledges his obligations , by the .-issisUnce 
Antbupy Tissington, made a Sfiimv from Matlock Bank across 
Hill to Ible and Aldwark. of wiiicli the l.itter Gentleman, who is 
iMWmg at Bonsai, ! believe. lUndly sent me a copv. through a friend, 
rwi* years ago, which Sieltbni* well worthy of being pu>jlislicd on 
some future occasion, especiaii^'ty>4t Will show, that the practical Men of 
the middle of the last ccnfui^^febjO .*> ti Hl ^rntoifd thr diAintt,\toew no 
atoie of the treniendousydocrei^li^panying the vale of the Derwent, than 
Miners do, althou^h'dl&'^sainc make-i so conspicuous a figure in 
'llkree of Mr Whiteliurst’s .See ions near this same spot (see vour xxxist vol. 

llfi, and Report i '171} note, and -ifiA) .niid in his the»Ti/ ot vulhiis^ which, 
fwih some additional errors combined tlj^irewith, is so ."trenuousi^ insisted 
tn by Mr. De Luc to th^ pre.rf;nt day, see Monthly Mag. vcd. xxxib. p. 5 id, 
^ vol. XXXV. p. 316, ^ 



Mr. Ball*s Models of th£ Tea% in B^h/sfAre, 113 

of its LiiDestQDe tract, he shou^^fky^. jtdded^ if there be 
any truth in,his Section crossing Castletbn. 

Fortubatdy fur truth and Geological Science, there has 
long resided in Castleton, a plain unlettered indi^ual, Mr« 
Elias Hall, who has examined more than half of the Peak 


Limestone district at its northern end,andsonieof its bcrder% 
with even more attention to imnuliaB and accuracy tb^ 1 
could attempt; and Mr. li’s Models, which Mr. 
eithir liave seen ^t Casi’eton or in Town (as notice4ja.^y 
Jst letter; distintlly shuw this jauU^ and Mr li‘. o6iiId|, 
and would have been, and will to tutup inquirers be 
on the spot, to show the completed sag^Ceinent of 
lion of Mr. Baler-well with the facts in Castleton. 

1 mintion here with yreat pleasure, to t)>e credit 


Hall, and as a v^illing irihute to candour and truth, 
did not bhnclly aclojii any htaternent of mine, as to the faults 
or the ranges of the four Liuiestone and three Toadsfonft 
Strata of the Peak: but wrote nie word in December las^ 
that he could not trace my great JAmestone Fault fro.R^ 
Castleton further S than VVindmlll-houses (Rtp. i. 2S9 
and 290), and that so much of this course as lay betwe^ 
Piiidale and Windmill-houses, showed a much less degree 
of derangement than I had assigned to it, fo^^ie found l&t 
Limestone on each side of it: and that he could obtai^no 
proofs, that the clayey chert rubble on the eastern past of 
Tideswell Moorj&g. (Rep. i. 141), concealed the bassets of 
the 1st and 2d Tntdstoiu'S, in thcir ranges E across this 
M .or, &c. to the great F.;’.ilt hf t\M*cn Windmill-hvjusf's and 
Litton, whose, existence he coold not discover (as already 
inetvioned), but that 1st Lime appeared to occupy all tbiii 
district. 


On the receipt of this informafum. 1 went carefully again 
through my travelling Notes, i iahc vvt.cn on this part of 
mv Survev in Julv ?Si'8. and po nifU out in 3 Letter to 
Mr. H. that I had adopted the p.iris of my Map between 
Castleton and Litton to wMch h.‘ now ohjectCjid. undef a 
choice of difiicuhles, in great partansing, fr..ni his know¬ 
ledge, at th.at time, on the surface or in the Mines tieiAaih*. 
of only one Toad'itone, across the noftlvwest part of Tit.'es- 
well Moor, and thence northward j requesting, that he would 
now' more particularly inquire^ into all tliest facts, above 
and below ground. After .some weeks spent in this in¬ 
vestigation, Mr. PI. sent me a lortg letter, accompanied by 
a sketch Map, showing the*lauge of the 3d Toadstone, not. 
greatly different to what I had laid down, except includingt 
Voh 43. No. IS4. Aygust 1813. H my 
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my 8ep«t»te llbii^ock nf J441iin»c at Peak Foreat Town 
(Rep. I. 241) as an almost d«(ached peninsula from the 
main ma^in Tkleswell, by having mi foot traced the lu- 
clistinct ^Pidstone bassets, across Farms inclosed by high 
ivalJs, where on h(yrsrbadt f had imperfect access, and tally 
verified the same by iiiquiiies of old miners, and actually 
defending into most of the Mines that vvere ojx'n: and 
instep of the basset of this Toadstoue ranging down 
tl^S«dc of Cave Dale, after crossing it^ the llasaftic Co¬ 
lumn (Rep. i. 27S N.) as he and I after several hours search 

S )8, had concl^ed it to do, Mr. H. now iound, that 
crossing Cavel&ale, the 3dToadsi<>ne ranged past (and 
ioned) the Ladv-wtlls, to the groat Fault, NW of 
le. ' 

it the 2d Toadstone had a range, very distinct, though 
dtfUci^t to bo tracer! under the .heathy and peaty Soil, across 
tl’itteswell Moor, and nniiicl the \ve'«t face of C(?pt Hound 
'^'l^^ill, an*!!! that J * mile porth of this, it abuts suddenly on 
■^liMfet-Rake vein and can nowhere further he traced on the 
aut^face. And that the Ist Toadsione hasset, hart been in 
ifke manner now traced, generally within half a mile to the 
Eastward oi the -2tl, frosn about a mile N of Tideswcll Town 
^Where 1 ha4‘^rroneou‘;iy turued them both eastward) until 
it 4i>uts in like manuci on West Hake; and that two of 
those that had been represented tome as Toadstonc*^, 

in Maiden K>(ke, See. (Ucj). i. i’74) \vcr 4 ; these regular 1st 
and 2d Toadstones. 

Mr. Hall further stated, (as 1 before had minuted) that 
Dirtlow and Wet-Hake vein, which connect from Pmdale 
to the abovementioued place where the two 'roadstoncs are 
lost, and I'artlicr west, contain wh.it the Miners call sof^s or 
heterogeneous wet dirt, among tlte "re (whence their names), 
and that their checks or ojiposiie Hocks were known to be 
different, which induced him to think, that my great Lime- 
iijlonc Fault turned nearly at right iingics at Piiulaic, up Dirt- 
I 05 V vein, ttrapidiy decreasing in its and that only an 
ih£iirior branch of it wetit forwards to Wiiidmili-houses, as 
'iahove mcntiiined, vy \ 

The practical Min^.jltVout Castleton, and thence to 
Tidcbwcii, have gencrali^p^nowledgcd but one Toadstone or 
Channel*', and when thry have met with more,in working 
the same veins, have called the others Wayboards or days 

* It i« plain that Mr. William Halflli, anJ others of Mr. Whitehurst's 
informanu, told him of fn/y one Toadstone,1st Edit. {i. 161, 
and Plate VII, and which led him into a material mistake. 

(in 
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(in which state this Protetis4ike sub$fance dHten U found, 
Kep. i. Sf7$) this my luimerOos notes on the sinkings in 
these Mines will show, and the circumstance had de¬ 
ceived Mr. H. in 160S, and until the time I atifippeaking 
of, as well as ittyself j but on descending into and” ex¬ 
amining ail the accessible parts of Dirtlow, and Wet-Rake 
Mines and others near, and closely questioning the old 
Miners as to the Mines now inaccessible (nearly all of 



which Mr. H. hi^ himself visited repeatedly, toeetpict 
Specimens for sale in his Shop, years ago), tins course of 
the creat fault, and the places of the,^ifrerent Liniet 
and Toadstones in the skirts of the vwhs through 
it passed, and in every other, were found to agree perfi 
Mr. Hall's Models intended for sale, w’cre accort! 
coloured to suit this arranaement, the main branch of 
terminating, owing to its decrease, or at Ic.ast ceasmg’ to 
derange the b.assets by its riic, in the 3d Lime, in Wet*» 
Rake, SW of Casllelon. 


Since the receipt of Mr. Tl’s Models, I have well con* 
sidered nearly every part of them, and can say with cond*- 
lienee, that they convey much correct and new infortna- 
tion, with respect to the ranges of all the principal Muieral 
veins, in particular, w'hich is not anywhere^se to be met 
with, i have been carelul to record all the corrections or 


additional facts of ih. Dfbx shire Strata, Mines, &c. See. 
w’liich have reached me from Mr. Hall or any other source, 
and sM.ill alwavs bi^'ihankfal fer such, in case I can ever 
resume my piopo<cd “ Mincnd History," or that a new 
Kdnion of niy isi volume of Report should ever be calledi 
for, m which they might be noti .cd. 

I am exceeding sorry if I mistook what Mr. B. himself 
said to me, on the only occasion on which wc have met, 
the 15th of May 1812, respect me the extent of his coinci¬ 
dence in opinion with Mr. Whitehurst, as to JLava in Der¬ 
byshire ; 1 had heard or recollected no other statement of 
his on the subject, at the time of writing to you, or 6eSr- 
tainly would have guided myscllllhiereby, having no Wwh 
to misrepresent. ' - 

I must now add, that i|ltle impoitance Mr. B. 

may have then attached to iiiii,#bifeanic notions, they ap¬ 
pear to me, to form now a very prominent feature in his 
work, and to be carried greatly beyond what the facli of 
the British Islands will warrant, as 1 intend to take other 


opportunities of showing. ^ 

1 come at length to Mr. B*s postscript, p. 47. The 
father oatentalious mention of my Lord Moira's Survey here 

II2 (on 


1 Ifi' , Slate, in Charnwood ^'oresl is ml slrati/ied. 

(on a subject, that I haq not introduced), and in different 
parts of tile Geology, had given me reason to hope, that I 
should, a perusal of the whole, add greatly to my stock 
of l^^owl^tge, of tlie interesting district tilled CHarnwood 
Forest: the first tract \\hich I examinee) in my Survey, 
containing substance* which I had not anywhere previously 
seen in situ,” and yet hurried greatly, compared with 
any parts of Derbyshire; my expccUr.ions have however 
been much disappointed. 

Respecting the stralif cation of the slate, I had thought 
“it if might havfsiieen casv lor Mr. B. to have added in 
^^postseript, the range and dip, (as to direction at least) 
IjfiifeDicks “ most distiucily stratified;” but at page 288, of 
th^'Geidogy, the contrary of this appears, alter ati awkward 
sbrt of introduction, in the following words but 1 am 
per%daded that what resembles stratification is the result of 
crydahizaihm on the mount a', n 77tass, by which it has se- 
paijpcd into thick tables {»r jjlates, that are of limited ex- 
teipt^ or wedge-sliapcd^,” Which nowise differs in meanr 
jng, from what I had oriLMuallv slated, Report i. J55; aim 
comppm candour miglit have dictated an additional remark 
from, Mr. B. pr a noie, suiirg, lli.u the obsirvations of a 
previous writer had been too hastily objected to on this 
head. 

As further pruofs of ^^r. P/s confusion on this same 
subject, it may be proper to notice, tha|^ his postscript he 
says, the biiatiricaiion of the slate is “ in an opposite iv- 
rectum to the slaty cleavageat page 87 of Geology he 
says; “ the slaty laminse make an angle of sixty degrees with 
the principal seam hyw hich the rock is divided j” and yet, at 
p. 288, wc read, “ the slaty cleavage of the stone is 'nearly 
at right angles with tlic direction of ihe beds.” Such are 
the conserjutiices, of precijjitancy, and liie w.ant of a little 
straight-fiirwaid candour and liberality, towards others cn- 
jgak«ci in I he same pursuit. 

Jilotwithsianding all ^at “ I have been compelled” to 
say in this and my istd^ttcr, in condemnation of parti¬ 
cular parts o^Mr. i’ak§|^e|P$ ** Introduction to Geology,” 
it, nevertheless eontam#iai|ch that I wish greatly to recom¬ 
mend to the notice of^Oeologicai Students, and on that 
account I shall in future Letters send you, a scries of Notes, 
remarks, and references in the order of its pages, and am. 
Sir, your obetiieitt servant, 

Upper Crown-street, Westmioster, JOHN FARfif Sen. 

2Isi July, ISIS. 

* 

* Tablts, wedge slupcd! see Mr, B*« Vocabulary, p. S5S. 

XJX. On 
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XIX. On Freezing ^ Mceln^. By 
Walke^j, Faq , 

To Mr, TillocL 

Sib,— By inse^ing the following remark*! on Freesfiog 
of Alcohol,” in the next numl)er of your Magazine, you 
will much oblige Your obedient servant, 

lllCHARD WaLKEU. 


Having prepared a comparative scale of thermometers, 
for general circulation, of which you did me thf tav||^urj 4 ^ 
insert a copy in a late number of vour Ma/azinoj^^fc* 
which r havT assumed —P!° as the meatest degree of 
ficial cold hitherto Wodueed ; it bf^comes necessary';^Etr 
me, 1 think, to make soii:e observation? rcrueriino the 
Discovery of a New iSkthca! of pro'ducinj: AnniMal Cold, 
by Mr. Hutton, of Kdinbnrtji; frinii which account” we 
may be led to conclude tliai a cold of —110'', or there¬ 
about, has been eiTected. 

^Knowing nivselj the great diHicnliv of efifecting extreme 
degrees of c(j!d, I was not a little -nr|.n?iil at »'ie extraor¬ 
dinary degree of cold prcuiiRcJ bv I’r'les '-nr Ijcslfe by 
me.ans of ilic air pump. Coii'>n'pic'tib, tii< 'discovery an¬ 
nounced bv Mr. liuiton, in v.Inch ilie subject o! cold is 
(’.arrit d so far beyond wliai has Ifitlicrlo been known, na¬ 
turally ariested iny.anention. 

Asi'ntishing as The fact is to mvself, not impeaching, 
however, in the least, the fidv ity with wh’ch the author 
has related the result of I'.is proLcas; I shall beg leave to 
ineutioii a circumstance or t'vo, in uifich seicmific men of 
eminence have unmtei'tioivailv de!ivcr(.d as facts, what 
they were alterwards convinced wvie nid so. 

A philosopher of cclebritv in (iermanv, at the time the 
congelation of mercury was a novel expc’riment, published 
an aeconnt, which was credited, ol a suecesslu! experi¬ 
ment, as he believed, in lliC congelation of mercury; but 
which, I well knew, could not polstbly have been eh'ect<^d 
by the moans mentioned. Sometiiiie afters ard« I ch.anced 
to see this gcmletnau (I'lofcsso/^lumenlrach)''. upon nten- 
tioning the circ.nnstaoce to htib, he cni.d-dlv ocelared to 
me, that he had been deceived ^ and liial he h.id atinounced 
his error in print*'. * 

• I: oncfi h:tppcned to me, in an »fterTipt fo freeze nicrcun’, that through 
inadvcriencv !! purtinn of t'lc’ ^ t'kture ta ‘o in c.. -iaci Viiih ’he 

mercury, in cun$eqiie<icc of whifli the n.-reury assumed adcgrceof tenacity 
which had the appearance of beirg partial iyirozen. 

II3 More* 
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MeRi»|vec/^wo oUiUr ioslantes hgve occurred with it? 
my kuowledge, of a sirhitar natlire; in one of which, 
it was flirted by two French chemists of the first ce¬ 
lebrity, ^Hessrs. Fourcroy and Vanqnelii:^ that they had 
produced an incahulahle degree of coldimxA had frozen 
sfArit of wine, by theans of muriate of lime and snow. 
Now it happened that at that time a paper of mine had 
been recently published in the Philosophical Transac¬ 
tions, in whlqh f had demonstrated thq.^extrcine limit of 
cold whicli could be produced by the theans above men- 
>ei||b and had prosecuted the subject consiJerahly further, 
h^ing resort to 6ther means, and which degree of cold 
llstill measured by a spirit of wine thermometer. The 
was an experiment of M. Van Mohs, in which it was 
asserted, that by means of the conibihed powers of muriate 
of lime and caustic potash, a cold of —87*’ had been pro* 
duccd. 1 made several attempts, w^b the almost attentiort 
and patience, to repeat this ex})eriment, but without suc¬ 
cess* Ft is proper to add that each of these has pas^ 
away, 



and has been no more heard of. 


i 


I beg leave to mention these circumstances, merely as 
an apology, or rather as a reason why 1 sliall continue to 
mark or notice —yi® as the greatest degree of cold ytt 
known, until various clreuni^tanccs, apparently to me of 
an unsatisfactory nature in the present instance, shall have 
been removed. 

The circumstances I allude to, as rclplring further elu¬ 
cidation, in order to remove from my mind all doubt, are 
these: First, it is asserted that this new in<-thod, with whieh 
weary not made acquainted, po.ssesscs the powei, in the 
aull)or's opinion, of producing an unluuitc.l ('('jrec tf gold. 
Secondly, it is vaguely slated, that ihca/co/io/ troze, as was 
believ^, at —110®, without nolictng any micrmcdiale de¬ 
gree decidedly reached IjCMirc eongclation took place, and 
the apparent irregularity in the temperature, at the 
of freezing, was attributed to the contraction of the 
dHohol; whereas it U known that wqter, and /w/at- 
tures of spirit and iav as expenmehts had gone 

before, expand w is, occupy a larger space than 

on freezing. 

^^hifdly, from the deiicription given of llic alcohol, when 
froi^ ; viz. that it separated into three strata; the upper¬ 
most of which is said to be of an oily nature, and supposed 
m:b^'that which communicates the flavour to the 

lowermost, presumed to be the alcohol, consisting of a liquid 
nearly tasteless ; and a middle stratum, of which we havo 
account whatever. 
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It is added that this discovery it,,pf great^jouient|.as li 
removes an anomaly^ wjgiich remdiied,“t%airiSt the 

general law in the congcTation of liquids, (alluding no doubt 
to the congelation of alcohol,) viz. that all become 

solid at a certain temperature. 

That ff/coAoritself^ at present the naeasure of low tem¬ 
peratures, would become solid as well as other liquids, pro¬ 
vided a sufficient degree of cold were produced, no person, 
I should think, ever doubted, ^ 

It is a well kiTOwn fact, respecting the copgelation of the 
mineral acids, that the most concetiirated state of-thein is 
by no means that in which they resist the grealq|it 
without freezing. It is possible this mav be the casej^m 
respect to alcoholfbut thi-^ dots not appear very probiil^^ 
If it be an ascerti^cd fact, that a temperature sufficiently 
cold can be produced bv art to fix or freeze alcohol, of 
spirit rf wine, of any strength, we must in future look for 
some other measure of lovv temperatures than lujuid^f aiitl 
of course, in such a case, a ihermomeler of metallic con- 

f ruction would naturally pn-eiii itself *. 

I h.ivc inertly made these cursory remarks, being en¬ 
gaged .at this time in other pursuits, for the reason assigned 
above ; and when the fact is clearly and accurately esla- 
blished, 1 shall adopt it in the stead of the one I at present 
consider n;\scir bound to adhere to. 

<>ilo:d, JiiJy 6, ISM. Ro. VVaLKER. 


XX. On a Syftemaiic Arrangement of Colours^ By 
7'iioMAS Forster, Esq. 

To Mr. Tilloch. 

Sir, Among the desiderata of philosopliy may be included 
the want of a svsuinatic arrangement of ctdoiilst* with 
.cprcific names for each, vvlieivby the numerous combina¬ 
tions and shades of colour, wliic.h appear on the surfaces of 
bodies, maybe expressed with igreater precision than Hhey 
can be at present with our tmpPrfect and indefinite natfi^S. 
7 was first induced to thinly op this subject ftom the great 
difficulty that I experienced frhpi time to lime in conveying 
on paper an adequate idea of ilib various and dissiixKillir.^its 

* r allude to I lie contraction or eloii^tlon of metallic wire acoooJiog to 
ehaiigcs of temperature. See a paper on this subject*, Phil. Mag. Aug. 18JO, 
page 1 JO. 

f Ih future, perhaps, some theory of smelts may be formed by repeated 
experiments with compounds of them. Soineduug like what Haller ts .said 
JO Ihw had in view. ' ’ 

H 4 displayed 


1 so On ti' H^stemOitk Arrungemenl Colours, 

dinpltrod hy ibe.eluuds i|^d tlie haze on dids'rent occasions, 
'wbich oi^casiontd by^he refraftiv»ervp{>wers of the nu- 
bifomisg»aruc1es of water, ant) which I wished to register hi 
shy MeteUpogical Journal. The terms in common use, 
8U(;;h^. yellow, blue, green, orange, ||p'ple, &c. were 
not liullciently deh^j|j^e, for of al]#hese there are numerous 
varit^ies. That any* nomenclature should be constructed 
•which shall precisely define every combination and shade of 
colounis almost impossible, since the varieties and approxi¬ 
mations of one^olour towards another are infinUe, as they 
/dfpynd !§!n the proportions of mixtures, the quantities of 
^*^"ph®tcmay supfiose capable of being varied infinitely; 
kill a more perfect set of names might be arrain^ed 
|E^as as yet been clone. I am surprised that scientific 
>ns, hut botanists in partjcular, ha*’^d not boio*.-; iltii, at- 
;mpted something of the kind, llow' ciifli "--1 t is the red 
of the flower of the peony from that c’ tf, .hoMS! 

Ifow*'?ilmost contrasted does the br?!lM>i'. . I i r ’Iv. scarlet 
lychuts appear to the icd ol the papaM, :> atak aikd the 
monlc’s-hood i»opjiy I Who is then . ' a,, th a av 

muqh dil}crenc-e in he coioiirs of the; h-u* . > - c 
crocus,'^of the iit-lci raru’iici'lus, and oi' ti, f . e • ;r.- 

rose, and an not these termed ‘.eilow fli)\\e:‘i I.at ;h- 

stinclion between the blue ot ih,. •vonelms ca*rulcus from 
that of the field hvacnith ! 

1’hc colour V, e call erei ii ha', utv. 

s .• 

we hear of grass-gRcu, appU-grec''. 

do not express iht nuuitrous kinil'- ■ - - •••>:'. ' in 

difleieut leaves and other na'.ura! , ■•! < , rd 

brown ajipe.as still more various ; , -i" eeonie 

the comnioii nat^j^e for all unkuow' a .. ■ • . .jo tuiS 

of cqteui *. 

To 'cejdy the present in-pcvleet (lc.‘ r. 
ptlwmautral and ariifi^ta'. -p-roUnetio,..;, 
nomenciaiiire tor lokeurs, i» a ih sirai); 
the i)est mode <d torniiug ^^ch a noincneiature be- 
I'a differcMit quesuj 
coiiuirs of maji 
ffom n<.t bi'" 

I'.d ai ditTc 


» A* 


\ V Klu'a. : 
' . , unus 

• Y 



Ihe.i ffS, 

.'I Ui-.rc ac- 
/i;;( rl ; iMlt 




fetairdard 


wers could be relied on as 
to warv iniich m fhfhrent 
Is, ae ni'ght have a no- 
: tjui this J^oiild be objec* 
mueb a.s one j)riucipiil ii.se fd the specific 
eiiabiing botanists to describe the lints 

(A 

rari'JL'-'g i!. ‘ tf'nuj, piuK, fr.-.k'i, or-ni’C, 8cr we ii,ive 

h iowarjs a perfect aumeaclatute, as there are varieties .ude- 
y th^ names. 

■ ' . of 
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of flowers, they must in this coir aesmbei^tiwe^^loifr of 
many by reference to of o^ers, which mult'-he |»re» 
Slimed to be known. In this case, therefore, l}»i 5 ,i>oa|cncla- 
turc could only have reference to well known and 

would be qiiill|ii^selcs8 in countries where the sahlji^ts 
were tiot either indigemifll or commonly ciiltivaledhr 
As all the numerous tints in naturq may be said tocooi}- 
sist in the combinatiotis and shades of the primitive oolours; 
that is, in the proportions of the various mixtures,^| b 4 the 
intensity produced by the degree of lighb? the most;; ae- 
ciirate method would be to investigate these said mopopw> 
lions, and make a uomeuclature which should^^»v^i|^'’''«' 
ference to them; but as this would be a work of gre|8|^f.;,i 
boor, it would advisable if we could construct 
more c. -y .lud farh I’ tr noinoiiclatuic. I merely su^e^*’ 
thfM.' l.'oi*: ;ii present, which J hope may be improved upon- 


m li -■ 

■4 


Yours, &c. 


Thomas FoRs^tt. 


J' ' ^ i\'i ■ 1' ■: I wiiLL in liephf to Mr. Farey, on 0e (rr&i$. 

JJerbyshiie Fanil. 

To Mr. Tilhch. 

y 

Sin.— i \ tlv. •'’Iri!o,.',phu.aI Magazine for July 1812, some 
querub VM.t : - i.., hy me to Mr.John Farey,respecting 
wlr ■■ has .. inr. ’ ;i« d the great Dtrhyslilre Fault, re- 
qr.r-bi<'^ to w’ . be public with some proofs of its 
c\i<- n. ’I'*' ■ i'''.iber oi your Magazine contains av- 

lett.. ' ' ** V. ...rtiny to be a reply to mine, but 

w\ 'ttriTri!'. . jnoofs which he was requested’tifpro* 
ducc, i r ..uc the liberty of rcfreshln|^is me- 

niorv, WHO ^>-o ’d recjiu st to have a short and ifitelligihle 
answer to tlu se cjiiei\es, as they regard the detenninatioi| 4 ^ 
a most important question in tiie Geology of £n^|^M- 
'j'hat your readers may hav^g^iB^re distinct view ^;raio ' 
suhjict, [ shall briefly by the ^^great 

shoe fault*' IS meant a re of thc4!i|^h*s stir* 

face, which has torn the<4^^^y^q/;|SVutinghsihi||| wpai 
Maecleslieid lu Cheshire; ’sSSlip^n'.t^ce ii%<iRji|liSS|||. 
wards into Yoikshtrc or Lan'cashin^P According tjp iliri 
Farty, the discovtn r of this taulr, the strata on f^/nqfth 
side of it are elevated from a vu»t d«))th, mil iht* ||inli oq^ 
the south leriiilmilc against this rep^r dr lault, 
by it. To use a famdiar illustration of fault|,gj^n. bp ipiV 

tm. 






!2S . Afr, BukxmWs "Reply io Mr, Fairfsy 

Kidd in Ids Mitierdogy, tiie strata on each side of the fault 
may be Supposed to resembie a house, of which one half of 
the foundations have sunk down, anti brought the garrets 
tjti (bat sidiito the same level with the ground door. 

Mr* Farey has gravely asserted that sucl^fault extends 
in the direction I have stated, anJIie has iti various ways 
introduced it to the public as a discovery made during bis 
siirvey of Derbyshire. The question at issue between Mr* 
Fatey aittl the public, is of considerable importance as a 
subject of natural history, and as forming an important 
feature in the geology of England ; for it must be rtraem- 
bti^ that Mf. F. has not oflVrcd this great fault to the 
as a conjecture, but described it as an existing fact, 

J lit*#’work published by the authority of Jthe Board of Agri- 
tmnure. If a reut of such.vast magnitud^exist in our island, 
if the strata have been thrown up on one side, or depressed 
on the other, many hundred yards along a line of more 
than 100 miles, the proofs of this glifat convulgion must 
be toOfeclcar to admit of any doubt; at least wc^iighl ex¬ 
pect that these proofs could be discerned by othe'rs as wcl|% 
4 S by Mr. Farey, if they had any existence beyond the li- 
jmits of tiis own mind. Mr. Farcy, who has w'ritlen so 
much and so seriously respecting the “ trreat Derbyshire 
fault,’* who has traced its conr.se with such minuteness in 
bis Map of Derbyshire, cannot rctp.irc more than twelve 
months to answer the queries in your Magazine ut July 
Where can this ‘great fault’ be seen in situ in 
any part of its course from Nottingbani to Asilburrl^ 
What is the breadth of the great fault ? Is it merely a slip 
of strata, or is it a dyke liih-d with mtuerai matter? 

If the latter, what substances is it (iilcd with?” 

'Tbise arc plain questions; and if the “ great fault ” have 
any Ted^j^istence, the answers may be compressed in a 
tingle pit^e. I think Mr. Farcy owes to the public, to the 
Boaid of Agficultiirc, and to himself, such an answer. 
Tbetsf.is no necessity for many words, or much e.xtraneous 
idisc^ion, which can only serve to conceal the subject from 
oUtytew, If Mr. give such an answer, he 

will of ct^rse candidly it^no^ledge that he has been too 

this will he found the 
e iW w F iiid tbe safe^mode'm reply *. From the examina¬ 
tion C^thal’ part of^giand which 1 have again made, so 

. f tfiv wore necemry. as 1 perceive that the Rev. Mr. Townsend, 

I Io a wo^,entitled 'llie Character of Moses vindicated as an Historian, has 
described the great fault, on, ihf: authority of Mr. Farey, as some- 
tfainl^feidly exiniiis, 

hi 



on iht Great Derl^sfdre Feattt* |2i 

far from the existwce of such tt~ fault appearing, f 
there are demoiistraiivfe proofa %o the contrary, in some of 
the situations where Mr. Farey has traced it, particlj^arly at 
Nottingham. According to Mr. F. it ranges d^^tly ahm^ 
the soiuh sido4tf that town, and, if I understand himViglitly, 
the sand rock which rills from the vdle of Trent owes its 
elevation to this lauli. Hm, as 1 have stated in the chapter 
on Faults in my * Introduction to Geology,’ so ftr from 
any dislocation of the .strata being perceptible, tite beds 
of the sand rock at Nottingham arc ndiirly horizontally 
divided by scams which contain rounded pebbles. 
strata at Kuddington Hills on the oppo.sitc side ^‘th^ittMi 
are but little incliiud, the strata in the vale are neadM^-,, 
rizontal whoret^^.W'dls or excavations have been ; 

No disturbing foi^ appears to have changed their positimi 
since their formation.” 

Mr. Farcy h||,s accused me of great eagerness in attacking 
“ his fauLa.” So iW from this being the casef for a long 
time after the publication of this great discovery* ’1 sus- 
«*^pended inv opinion until I had an opportunity of-re-ex¬ 
amining niy native county, where Mr. Farey has’been 
j'ica'^ed to trace it. Having fully satisfied inySfelf of its 
non-entitv, having had an opportunity of conversing with 
iTianv intilligcni gciukinen in its vicinity, who like myself 
could discover no trace of its existence, I ccitairidy had x 
right to express mv own opimon rtspecting it. f could 
scarcely avoid the subject when deliveiing a Lecture on the 
CJeology of England at the Kusscll Institution last year, 
and again in my Introduction to Geology recently pub- 
Jifthed; but I am mil conscious of having discovered any 
eagerness to attack or oppose Mr. Farcy’s opinirmsi and 
] am inclined to believe, that those who honour thaii-worfc 
with their perusal will be at a loss to discoverilpihst cause 
of ofi'ence I have given. If the discoverv of truth were, ii 
it ought to be, the sole object of pursuit in such disciM^Ons^ 
it would be best attained hy a calm investigation o^^lhcts, 
'i'he c]nest ion may be coinpres^sed in a small space^od I 
am particularly desirous tbfill not be invt^!ved ii|i ex¬ 

traneous inquiries, and bdft|;4 ^ multitudt^’rd' words. 
Dean Swift has compared wTilers to narm^^epked 

bottles, The less they have lift the^pthe 
make in pouring it out;” and he wno would XvolufFxiieh a 
comparison woukl do well to compress his ideas iij^ a con- 
rise and intelligible form, w'hen they relate 
which cau only be expected to interest a limited nd^er pf 
readers. 

Mr. 



lvS4 Jl/r. SakewcU*s R^Iy to Mr, Farcy 

Mr. iFvey in his last letter has favoured the public with 
his travels by night and by||ay, and has inforuK-d us v^heJC 
, he wasweii cnteriaincd; andTvhcifhc was involved ni**a dis« 
nwlithick tbg,” with other subjects ol equal luuresi. Mr, 
l^.-seeuiS however to have returned from h.s ipniuey out of 
U|Uj|)C.r with the Scotch Geologists, with the Geological 
Society, and with me. This is ihe more to be regrciied, as 
the mode of iravciling whieh Mr. Farcy sats he prclcrs^-^s 
lliorc likely to improve the temper and afipctite, than to 
add to our geological knowledge. The examination of a 
country from the “ top or the “ wiiulow of a stage- 
<^ach/* is much more suited lo mi&ilcad the judgement 
convey accurate iniormation ; for the colour of 
which is almost all that can be seeain this mode of 
«.|Ufca«hing nature, is the most lallacioul^bf all charaeicrs. 
The same rock often pre&enls every variety of tint bv ex¬ 
posure to the atmosphere, and will be red or yellow in pro¬ 
portion to like oxidation of the irvin ii,. coiitains. I con-< 
fess I dp not set a high value on this kind ol ‘ stlge coach 
geology:* it may account, however, for some extraordinary 
dcscnplions which have of late years been given to the 
public, about yellow limestone, red nnnle, 8cc. 

Mr. Farey perrists in objecting to the i(li. niiry of the limc- 

f tone of Craven in Vorkshue, wiiih that of iluTiigb I’eak iu 
)erbyshirethougli 1 believe he. has never seen the former 
except at a distance : hut their identity has not been, and I 
am inclined to think cannot be, denied by those who have 
examined both. 'I'hcir geological relations on the easleru 
side are precisely the same j they are both covered with si¬ 
milar strata, and present the same external characters. The 
limestone winch Mr. Farcy saw in another district near 
Kenda.), alternating with grayvvacke or coarse slate, cannot 
prove or disprove The question ; and I may still repeat that 
Mr. Farey has no reason, to advance to di.‘?provc their 
identity, but his imaginarv great fault,*’ of which I think 
he find it difficult to offer any direct proof. 

Iivlbe observations which Mr. Faiey has been pleased 
tet on the Geological Map of England in my Introduc¬ 
tion io Geology, he seems XO forget, what 1 have expressly 
stated,^that 1 jiropose oiiikC^. trace an outline of the Geo- 
Mu gland f iht wining features of its physical 

fttaictnrp and mineral ^geography. 1 wish the descri[)tion, 

* Mr. !farey seems compelled rcluctantijr to admit that the upper lime* 
•tone'''strata may be the same in Craven and in Derbyshire; I rather be¬ 
lieve the top dues rise from under shale-grit and mill-btune grit,*'—which ia 
aU 1 caateadfos* 

ana 
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slwt!httf& map Dwhich accompai^# it) to be cohfiSdered as 
presenting only a ra{)icl skelHi t)f the more important 
characiirs, wiihout any attempt at miniiie accuracy of 
tait, vnIiicIi woultl he mt-rt likely to faligue alt^Uion tbaii 
to cxeiic or gj^'tiFv general curiosity.” 

There arc three disintct inodes of forming a geological 
map : the one p^-opose*? to tjace every stratum as it rises til 
the surface, and lodrlintatc its houndaiies and termination. 
This can only he applied to smail d.istriclsor estates, Thitf" 
second traces the situation, the chITereut orders of jock, and 
the more remarkable strata oi miocral repositories: this 
be applied lo larger districts. 'I'hc third mode ^tlelii^^|M‘* 
the snuaiitm of tjie differ-iit class/.i oi rock, and pr^^^s 
only the leading futures of the ni neral geography, 
aticmptiiijv mimil^ccurttcy (d'rletaii: this is suited to ci^ll« 
vcy, in a concise form, a view of the mo'-'t important geo¬ 
logical chaiacters oT-^t k?n<.dom. Such is the ^ ap of the 
Ihnied Slates, LCiven hv M. Maclure in \\w JonWal de Fhy- 
s'njuc; and this is what I have attempltd in the Map of 
Kiigland to whieh Mr. Farey alludes. The upper cal¬ 
careous stiata, comprisiiui; calcateovis sandstones and chalk, 
occupy the eastern side of England; the western termina¬ 
tion of these strata is traetd in a waving line from Dor- 
Sctsliirc lo near Ire iiborouyli. In some situalioiis the cal-' 
careous strata niav e.aeiKl a few miles bevond the line, or 
terminate a few miles east of it: hut sueh iniruitencss of 
delineation was unattainable on the scale in which it is 
given. The next great division includes the lower secon¬ 
dary strata, which contain in various parts ironstone, rock- 
salt, and coal, hut viithout an'* delineation oi the paiticular 
coal-fields, the most remarkable of them being described 
in the work. These strata are terminated by the alpine 
district on the w'tslcru side oi England, containing nieiallic 
ores. 

Mr. Farcy observes, that the inhabitants of Exeter would 
be oblijred io me to find the cl)arac*eristic minerals of the 
miJdic district, iron-stone, rock-sait, and coal.” ^ But 
Mr. F. c.in scarcely be so ui^cquainted with coal strati,.aa 
jjoi to know that they cxi&t,<o|!dy ^ detached patches in the 
secondary disliicts lo whichhci'oil is peculiar, and many ex¬ 
tensive thslrlcls of lower .secondar)^ sti^ta contain no beds 
of workable cord. But il is not tlie less true that such strata 
arc the proper reoositories of coal. That these strata ex¬ 
tend into Devonshire, is w'cU known. Fide Dr. Berger, 
Mr. Townsend, arid others. 

Any one who reads Mr, Farcy’s paper might supfSose 

that 
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that I out the e|£|)ectaii(>n oi' fiuding coal to tlio 

inhabitants of Exeter. 1 we not even Jistaiuly alltiucd to 
j the subject. In every district, the lowest rock which riaes. 
la the surface in different p^rts may he considered as the 
fundairiental rock, giving the true geulcgMKd character to 
disirict, although iuud^eulal rock may be co» 
tpred in many parts with rocks of another class. 

The district which Cuvier has desciihcd round Paris, is- 
ifimsidered properly as a chalk district, though the chalk is 
covered in mo^l parts by strata of a subsequent formation. 
7'bus also in the alpine districis of England,'\vhich 1 have 
^ ited^ the sides of the primary (jr transition rocks are 
IX je parts c«>vercd with ctjal strata: but this cannot 



the geological character of the t^iUry, or invali- 
tc {tropricly of the terms primary transition rocks, 
as applied to them in tracing on a great scale the geuiugicai 


ieatures country. 


Wiiitby, Juty 15, ISIS. 


Yours, &c. 


R. Bakewkll. 


XXI r. De^cripiiofi of a J.oke of Sulphuric Acil at the Bot- 
ivm <f a f^olcano of Mount Idienncy situated in ike Pro¬ 
vince of Baonia-Bangui, in the Eastern I'ait if the Island 
tf Java, By Jl/. L];scri:.KAi:i.T, Nairnuli->t and Cir~ 
lumJiavfgator in the Rinploynicnt of the French Govern^ 
9ncm*, 

The province of Bagnia-Vangni is the most eastern district 
in the island of Java; it is separated from the island of 
Bali by a sircight about two leagues broad: its territory is 
formed of ll'.c declivity of Mount Idienne, which com¬ 
mands it on the west, and the immense base of which is 
covered with lofty forests. This country is one of the 
finest and most fertile in Java, hut it is also the most insa¬ 
lubrious. Whthln these forty years only it has been under 
the subjection of liie D'i:ch; formerly it was troverned by 
itsc^'ij pnnc<“, who wa^Mfiv^ from his throne by the 
Dutch, anti tlKcl m retticr^ienl li (k-Ji. Sonie time after 
ihe subwussiou ot tins p^|iS^ce|,*thc inhabitants revolted 
on account ol rertain cxJ^oUli.miposecl upon them by lli6 
Dutch; but they were soon connuned and dispi rsed: their 
persecutors, however, almost all died of a contagious disease, 

• from/tnnnl^f du Hfi> d'Ilh/fiire .VatureUr, ix /tnnff, tom. XvHi. p. 455 f 

+Theannexation ot Java to the Biitt.!) empiff »vll!,it prestinied, render 
tliitjipentoir doubly inlerc'unj to the i;n;jli:>h rcadi l* at prcxeat.--£oir. 







Detcripiidn of a Lake ^ Stflphirk Acid. ISf 

and the result of the war was t^e^Imost total anaihllation 
of the population of the provinclt 

Bagnia-Vangni is entirely isolated from all the other in* , 
habited parts of the island of Java: in order to arrive at it 
from Punnaroukan, we I^ust traverse a forest twenty-four 
leagues in length, by s^^iigle fool-path two feet broad. 
Upon the whole route there are only two small villageis 
with ten or twelve houses in each ; these serve for halting- 
places tor travellers, who are lodged in miserable cara?^ 
vanseras kept up at the expense of the chiefs of these vil¬ 
lages. We also meet with the traces of some other smallftr 
villages (»r dessas; but the inhabitants have been for 
abandon them on account of the tigers, which not| 
carry off their cattle hut attack the villagers thcmselvqi^^t' 

The isolated situation of Bagnia and thedidrictl^ 

of quitting it clandestinely, (lor the tigers render it unsafe for 
single iiuiividuals to travel through ii,) induced xhe Dutch 
East India Company to make it a place of exile^r Indian 
malefactors; who are there employed in the cultivation of 
pepper and coffee, 'fhe latter production is superior to that 
of any other part of Java, 

During a residence of two months in this country I vi¬ 
sited Mount Idiemie. The object of my journey was not 
onlv to examine tlu' volcano at the summit of this moun¬ 
tain, one of the highest in Java, hut abo to explain the 
phaennmena exhibited by a nver a lew leagues from Patina- 
roLikan. The waters oi' this river are generally whitish ; 
in tins state they have no bad taste, ami are not huriful to 
animals or to vegetation: but suddenly the white colour 
disappears; the colour becomes yellowish and dull, the 
tiiNtc very acid, and then these waters are fatal to all ani¬ 
mals who drink of them, and dc^trov the vegetativm with 
winch they conic in contact. Ttiis iihaenumenon is inter¬ 
mittent, but it has neither stated period nor fixed duration. 

It is extremely prejudicial to the land on the hanks of the 
river, as it cannot he cultivated with success. When 



with a view to discover sotwjj'^ISPgiSfedy. I wrote to him on 
the 30th of September I80S '’tfie following letter, which 
contains my observations, and the description of the vol¬ 
cano changed into sulfatcrra, to w'hich this pliaenomenon 
may be referred, 

“ SOth September 1805. 

Within these fevt' days I have relurned from my iiait 

to 
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to M^^tldienve, F have enjt>yed the* most imposing 
Bpecticle in nature, not tliat beneficent nature whicli be¬ 
stows upon mankind abundane^e, happiness, and repose, but 
that frightful jratiire which Exhibits the images of disorder 
JHid destruction, and is constauiiy preparing luilamnia!)le 
substances widt whiq|t to and desolate a fertile 

4!|C0untry. flow ever desirou's 1 niay be to communicate a 
part of the sensations which I experienced my pen is in- 
‘^sdequaie to the task, and 1 must therefore coniine myself 
to a dry detail of facts. 

The object of my journey was to inquire into the causes 
’Sne chaosie of colour, and the nature of the waters of the 
River*', and also to examine the volc.mo situated at 
^l^f^tith-west flank ot the upper part of Mount Itlienne. 
’'jifi vikerman, siiv’.e he became military c<5inmand:int of 
SagTiia- Fav^ii:, had always intended to vi-rit this volcano. 
Iron) which the Dutch Last India (iompany h:.d IVtfpjcnily 
procured 111 Iphur for the manufacture of their gunpowder : 
l>ut the .Japanese spoke with horror of the diflicnhy and 
danger of the attempt: every journey to the sn.nmit of the 
mountain liad hceii disastrous to men and animals. 

M, Vikennan and Ins son-in-law M. Lisnets, M. Lois 
the pilot of the harbour, M. JTnvcrstcn ;md myself set out 
on horscljack in the morning of the IBih of iSepiemhcr 
1805. \Vc were accompanied by the Pati + and the In- 
guebeyj of liaghia- Fovgm^ and a great number of Japanese 
and slaves, a-i well for our own personal convt nleiice as 
for the transfer of tlie baggage and provi.^ions. VVe halted 
and spent the night at Vanivar, a village only three leagues 
from Bag?va-Fangui, and situaictl on the lowermost ^klrt» 
of Mount Idiennc. I'owards this villat:e the declivity is 
gentle; we pa-s through a fertile well watered country 
covered wnlh forests, in the midst of whieh there are some 
smaii villages. 

“ On the 19 th we set out from Bantyar, and arrived in 
the evening at Ohonponoph, a VrPlcy whicli connects 
Mmnt Llitmw\\ w ith Mount BanIc, 3i\n\ forming a iialting- 
piace for those who vis]| Mdont Idiennc; it is about six 
leagues from Raiitvir. route we meet, one league 

from Bantyar, a villa re established, and called Li- 

tienne: it is inbaljited by some of tlic malefactors exiled 

• In Japa.i?!.<; .V'v -i puy.ti. 

f I'ltt IS the J. ;'ane.f trie of the inlciiilant of the province. 

;!■ Irijfui’hc), ;]■ e:’ of z district. 

II 'J he uan.e ot Mu:api (fiery mountain) wns formerly given to Mount 
Idii^tc. The latter appcilztimi it takco from a district situated on its western 
side, and formedy udiabitcd. 

by 
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by the Dutch to Bagnia^Vangni for the of 

cofTee anti pepper plantatioti|i; *lhc latter have obtained 
their per^oIlal liberty in consequence of their good ctuiduct. 

A short distance from this place we crc'ss the rivers Serantf 
liova d'ho*^ and Palds^. The latter is almost cnlii'eljrs^iry; 
at this season of the >^r. 1'hc panics of all these ri¥||r« 
are rugocil, ami in iM rainy monsoons they form in|* 
pet nous torrents. 

From the village of Lilicnne to the river Pakis tluft 
country presents a vast forest ot bamboos from thence to 
Ohonponoph baoihoo does not grow, nor do we mge t 
with any rivers or s]trifigs, but we pass through deep v||||mi , 
formed by the torrents which issue througii them juKa.; 
rainy season. The higher we rise, the more ■ ( 

slope becomes This pa: I of the mountain is shacraP|||r^ 
trees of considerable height, and a great variety of VC^- 
tables, among which we mr-et with the fern tree {Pakis 
galar) in abundanee, the cabbage palm tree {Lnvar)^ and 
the small kind of wild bcctel root called by the Javanese 
Lindpidji, Under this covering of vegetables we may as¬ 
certain the quality of the primitive soil, because the surface 
is noihinc hut a thick stratum of the leniaius of veuclables. 
The rays of the Min never penetrate these thick forests, but 
we breathe a cold and humid air in them which affects the 
chtst much. The trunks of the trees are covticd with 
nit)?‘;es, mushrooms, cpidciuiron aiui par.isi'.c ferns; the 
vcgi.tables when trodden ilown soon puirtty, in conse¬ 
quence of the humidity of the ground. 

In the valley of Ohonponoph we find only some rare 
and isolated clumps of trees; among which wc may re- 
niaik, the Camanna cquisdijolia, and a new kind of oak. 
The foil is every whcie covered wilh a very long grass, 
which serves as food to the numerous herds of deer which 
pcojile the adjoining iorcsis, and as thatch fqr the cottages, 
in which wc tovik up our quarters. The valley is of mo¬ 
derate extent; towards the east it skins the country wh^’lf 
extends to the sireight of Bah, and towards the w'est, 
which extends to the mountaiiili of Kuendan: on the soitth 
it is bounded by Mount on the north by Mount 

Idienne. When the sky serene, we breathe a 

dry and mild air; but in getiih'ai the vapours which rise 
during the dav return at night, and form a cold, thick and 
damp fog, which is very dangerous. It was a fog of this 
descripitun accompanied by rain, which in a single night a 

* linue '’'ho is the Japanese name of the ^rtnearpus mlegrduHAt 
Pa/t is si^niilt's in Japanese and Malayan, Ftm. 

Vol.42. No. 1S4. Allgust 1S13. * I 
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few years ago killed a. man and upwards of fifty horsei, 
which had been sent to transport the sulphur that h?d 
been extracted from the solfaUrra. *■ 

We slept at OhonponopK, and mxt day, on ihc 20!h of 
• September, M. Vikciman and myseif set out to visit the 
west side of the moii^ains. oliject of this j^Jurney 

,jwas to examine the White Hiver, and the causes of the 
changes it undergoes. I shall give an account of the result 
of niy observations, as ueft Irtnn my own in'-pection as 
from (he information which I received from the Pali of 
Bagn a-Vaiignii who in his younger days |^d traversed all 
mountains, when the com]»any was at war with the 
»itaats of this province. 

P elucidate niy narrative, I have sketched a map of 
Pcountry (IMale 11.) iroin llie sumniit of W.iunl S.chupOy 
from which 1 had a vitw of the wliole. 'I'liis map may 
not be perfectly areurate as to the geograpineal positions, 
but it will be suflieient to serve as a guide to the perusal of 
xny narrative. 

The While Kivor (in .Javanese, S'tngi f:(>uli) takes its 
source at JMount Kao: its course i>> rapid, and it Hows 
northward parallel to the tDoiin'ains orKuciulan, leaving in 
the west the mountain Soukat : tiie niountams of Kuendan 
have at first their direction f.om stuaiit to north, but they 
afterwards turn to the east, leaving a passage to ilie waters 
of the White River which eoniinues to run uortliward, and 
w'ashes the country situated bet a ten I'aniuioukan and 
Sombraron. Iis w.ucrs from ti>eir souice have a milKy 
colour, hut it is only visible when tluy are in a large tna'Js; 
for, if we put some into a gla-'S, tin y appear pcrftcily ttan?~ 
parent and limpid; thev aic nisipid t«» the ia>te; ilie 
Javanese assert, that in this ^late ihev grcailv fcr'i'r/.'* the 
country through wliich lites’ j>r>-s. 'i lie ('(uinlrv atiioimne 



the source o^iis river was forinerly peopled ; hut it is now 
absolutely deserted, fiom tlie same cau'.cs wliich have dc» 
|K>pu!ated tiie greater pan of b'liiu n- 

■^hc waters of the White Hiver, on Itaving Mount Kao, 
.^dtvover a while, clay which conummicales its colour to 
them: the duties whiebt^fv undtr'j;o aii-se from aiuithcr 

three U'ajrues from their 


river w'hich jouis ther 


t^ource. This river is calico bv the Javanese, poiiti: 
its water's saturated with a great quantity of sulphuric acid 
are pungent and cau.stic; they issue ir(un Mount Idicnne, 
and have their source in the volcanic gulph of this niouii> 
tain, as will be seen in the subsequent part of my narrative. 
This sulphuric river^ when it is not increased by the rains 

which 
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which freqtiently fall in these mountains,is very incoosider-* 
able; in this state it is gradually absorbed by the sandy soil 
over which* it flows, and disappears entirely about half a 
lea*gue before arnv jng at the While River, which then pre¬ 
serves its primitive cofour anti taste to its mcnilh; but if 
the S'^pluiric river is swelled by the rains, the ground then 
not being c ipable of abtfcrbing all||its waters, it discharge* 
itselt into the Wliite River at the place where the latl^ 
intersects the moimiains of Ktipndan, and coniiniuiicates aR 
its noxious qualities: the sul()huric acid, combining with 
the particles af, argil winch the waters of the White River 
contain, iinirtjat with them and changes their colour; 
being then charged with an acid, tlicy hill all the 
their month, giving violent colics to those who di^^^^ 
them, I'lesides destroying all the vegetation on their 

Such aie llie plia iionicna which the waters of the Wll^ 
River exhibit: it fs verv unlucky that this river is spoiled 
hy the sulpiiurous waters t)t Songi pout'i, since, as 1 have 
already observed, it waters a very large tract of country 
which would otlicrvvisc lie very Icrtile; it would peihaps 
be eas\’, however, to turn tlic course of the waters of Songi 
by opening a p is^ ICC {oi them betw een the nurnii- 
laiiis of Kiiendan and Hathcnr.o; or to separate their bed 
i:om that of the \V hlle River at the pkr'c where they join 
it. I descended into the bed of the S-ven; fjouli^ and 1 
walked over iJKjre tiuui a (piarter ol a league : the waters 
were low at tins perloJ, and I do n -t lliink tiic whole mass 
iiititcd ixe.eided v c'htiiii iniche> in breadth, by as many in 
dej'tli. In the l:’.rg;>t Iio'dows ihe river is not more than 
twenty-flve fen hri<.i>,! and t-vu f-.ct deep, li is eri^y lo see 
iLtc pi<i(\,s which ihe waiei’i hive icachcd S)v iht tiaces of 
corrosic>n vvliieli tlscv iv'.ve ]• !l s)’i tlic rocks and on the soil, 
uTi'l tile .iot ot veg. K'.iion, which has been hiiiiii up 
\ ■< icr tlcY l.a.'c been. 

Ti-.c hick j art ot liicsc niotrutaiii'-, froml^onponoph to 
about hiiil a (.ague tro n tlic hanks of the White River, is 
dry ami inliy, connioscd ol innnmerahlc volcanic 
I'f'-ns fornnrig a coar.^c sand. The soil is almost cfeVy 
where covered with a very4||ll gra»>y jilant of the gebits 
Saccharom^ called hv the Jifluij. We meet with 

trees in the valleys only, thli^-^Htices serving as so many 
retreats for a great nuniher i)F tigers and numerous herds 
of deer. The hanks ot the Wliiic River near its source arc 
fertile, and traces of cultivation are to be met viith. 

In the evening, a .short time after our return to Ohonpo- 
noph, the vajley was covered with the noxious fog above 

[ 3 alluded 
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iflucled to: it had a fetid sthell, and was so thicls that we 
could not see a (Ire tweivl^five paces off: fortunately for us^ 
a violent east wind, which arose about nine o’clock in the 
evening, speedilv cleared the atmosphere of these malig¬ 
nant vapours, which, if they are not mortal, at least occa- 
l^bn long and obstinate ft vers. . * 

['"■On the 21sl early inthe morning we set out on foot to 
the volcano: the road which leads to it is extremely 
•teep, and faiigivng on accointof a very fine grass, which 
covers the soil, and renders it very slippery j and in order to 
make anv progress it is necessary at every step to lay hoM 
shrubs \\hich we meet with. The Onsuarina equ^ 
%a, w hich the Javanese call Semaraf i^^ almosi the only 
free vvhicli is seen on tins side of the mouniain: the 
rustling through its long illiforra leaves produces a 
Rnual and sharp hissing noise; this tree is straight and 
tapeying: it has the appearance of the llr-trec, hut its heavy 
and brittle wood does not admit of its being applied lo the 
same use^. 

After two hours walking, we arrived at the summit of 
the crater. Before reaching tins height we had already 
met with here and there a great quaniity of sulphur in 
dirty greenish lumps hkesconre: tiny seem to have been 
thrown out of the volcarro during some eruption. 

[To be tontij.ued.j 
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[Ciniliiui.d fro:ii p. Sl.J 

To the Right lion. Lord Viicoiint Sidmouih. 

f*|'> i-e’rciler Square, May C4, 181 fl. 

My Loed,—^HE Board of the National Vaccine li^sta- 
blishmcnl h£M||eceivcd the enclosed papers since they had 
the irmnur o^^i^mmunicating' to vour Lordship their He- 
jp^t of the slate of vaccina’ion during the vear 1812: and 
lake the liberty of recommending, that, when they 
abail have been Bul}mitttd^tjOf;|jlic Honourable the House of 
Commons, they should !^^ffi|]|jted, and subjoined as a se¬ 
cond Appendix to their now, by the order of the 

House, in ihe press. The^ papers contain a valuable testi¬ 
mony of the rapid progress which, in one of our Eastern 

• These trees when transplanted into the plain have no ]ong;cr the same 
appearance: they are shoritr than those which grow on the mountains, and 
d^cir lops are more loaded with branches. 

Governments, 
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Governments, has been made by vaccination in the years 
1810 and 1811; and the Board of the National Vaccine 
Establishment is of opinion, that the prudent and judicioue 
conduct of the Medical Board of Madras, in re-establishing 
the Small-Poa Hospital for the reception of persons casuaily 
attacked with the disorder, may be a usdul lesson of in* 
atruclion to the inhabitants qf other countries, to provide 
places of seclusion for people affected with the disease, ia 
prder to prevent the propagation of its infection,. 

^ James HERVEy, Register. Fk. Milman, 

Extract Judicial Letter from Fort St, George, dat 

February 1812. 

* Para. 101. 

As wc have no doubt it will be satisfactory to your ho¬ 
nourable Court to be informed of iVie successful progress 
of Vaccination in the territories under this presidency, we 
beg leave,to refer vou for information on this point, to a 
general Abstract Return furnished by the Superintendent, 
lor the year 1810-11. 

102, We have the satisfaction at the same time of in¬ 
forming your honouraide Court, that measures have been 
taken for introducing the cow-pox into the territories of the 
Kajah of Coorg, and the island of Java. 

104. Wc a®e concerned to state to your honourableCourt, 
that notwithstanding the successful diffusion of vaccina¬ 
tion, we have been obliged, as a measure of precaution, to 
re-establish the Small-pox ITos[>ilal at the Presidenev, in 
consequence of the appearance of that disease; and al¬ 
though the number of ji.iticnts in the Hospital he small, it 
h.4S been judged a({visal)le to coiitinue theJ||tfab]ishiTicnt, 
m oivier liial the few v. ho mav he iurectcd1B||ld instantly 
be removed thither, to prevent infection. Tne disease has 
'vvithin a very recent period become more prevalent in tiip 
neighbourhood of the capital at Pulical, and in the Jaghefef's 
we have therefore aiithorizedf^^^^; compliance with The re- 
com,mendation of the Medi^^||i^Td. an additional num¬ 
ber of nRtive vaccinators, aha'^'ermitted the sub-assistant 
surgeon at Pulicat, to draw the allowances of a local super¬ 
intendent of vaccination. 
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154 kepori if the Na^onal Vaccine* Establishment. 

^PROOnESS OP VACCINATION IN INDIA. 

Abstract from the Returns qf'Pof.ienh surcesfuUy vaccinated 
Mi the PrcAidoiq/, and different Out Stations, during the 
'■Years \S.O and']Si].. 



(Signed) Fred. Gahagan, 

See. to Got. 
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XXIV. An Attewp* fo detfrmine ffc dejinxU m 3, nmple Wo* 
portionSy in which the constituent Parts ofunorganic Sub¬ 
stances are vnifed with each other. By Jaco6 BerzE'* 
LIUS, Professor (f'Medicine and Pharmacyy and M»RtA, 
Stockholm, 

(Continued from p. 44,) ' , 


XVni. Lime. 


In the description of my earlier experiments on the de- 
|Joraposiiion of the alkalis, 1 have showft that in such de¬ 
compositions the magnitude of the effect depends entirgly 
upon that of the electricit)^ discharged,-and I have des 
tlie most effLctuid arrangement of the apparatus, 
decomposition of the alkaline earths the case is total 
ferem. I'he solutions in water can never be so much 


centrated as those of the alkalis; the quantity of thcf^fewrth 
uhich comes at each instant within the compass of the 
operation of the baitcry is consequently very small m pro<- 
portion to that of the water, and the greatest part of the 
power of the battery is employed on the water. While 
therefore in the analysis of potass or soda we are obliged, 
in order to diminish the intensity of the discharge, to ex¬ 
tend the surface of the quicksilver, in that of the earths 
we are obliged to confine iL, in order to increase the inten¬ 
sity of the operation, since only so much of if as is left 
after the decomposition (/f the water can operate- on the 
earths. On|j|iis account a very slight addition of muriatic 
acid is favourable to their decomposiiion; while, if a larger 
quantity w'ere added, the force of the battery would be con-* 
sumed in the useless separation of the earth from the acid, < 
leaving the iniintate composition of the earth unaltered. 
Hence also we see why the proper earths are wholly inca¬ 
pable f>f bemff (iccotuposed hy the electm^olumu. As 
soon as the first power!ul action of thijHptery has sub¬ 
sided, it operates very little on the earths, rad decomposes 
the water only. » . 

The decomposition of lime I effected in a little glass disti, 
into which I poured some q^^j^siiver, and on it a thin li¬ 
quid paste of newly slaked|m^ii An iron wire formed a 
connection between the qur^lMver and the negative pole 
of the column, and from its positive pole a wire of platina 
was introduced into the lime liquor. If this substance was 
too thick, the gas which was formed naised it up, so that 
it no longer touched the conductor. 

The amalgam of calcium does not differ m its appearanc« 
tVorti pure quicksilver; but it has little fluidity, and if duc- 

1 4 Ble, 
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tllci like an ftinalgam of plating. In the air it instantijf 
blackens, and becomes covered with a thick crust. When 
it is saturated, it stiffens after some time into a black porous 
mass, from which some globules of quicksilver may be 
potted out; the remainder is a combination of the prot¬ 
oxide of mercury with lime, resembling the brown crust 
wbkh forms on the residuum left after the distillation of 
tnit,amalgam of potassium, and the lime may be dissolved 
o^of it by water, without a trace of further oxidation, the 
protoxide only remaining. 71iat iu these experiments the 
quicksilver should be oxidated together with the calcium 
anji^otassium, would not have been expected: but this 
iJ^WN^tance must evidently be attributed to the want of a 
-raHpnce with which the newly oxidated basis may enter 
Si^combination; ami this substance is here, in the ab- 
sqnji^ Df water, the protoxide of mercury, which on the 
contrary is not formed wlien the base is oxidated in water. 

If we distil the auialgani of calcium in a small apparatus 
filled with hydrogen gas, we obtain after a low red heat a 
metal w ith a silvery lustre, which when cold is very brittle, 
and contains much quicksilver. This metal does not 
blacken in the air, but becomes covered with a white crust 
of caustic lime, which at last retains a globule of quick¬ 
silver in the middle. If we throw the amalgam into water, 
lime is formed, with an evolution «)f hydrogen gas free 
from smell. If wc drop muriatic acid or sal ammoniac 
into the water, the evolution of gas is increased, and the 
hydrogen assumes a strong disagreeable smell, as when iron 
or zinc is dissolved in njuria’ic acid. I have observed no 
smell in hyilrogen gas, even wlien it is evolved with great 
violence from the distilled amalgam of calcium ; the ac id 
must consequently cooperate in the produciion of the 
smell; but how docs this happen? assume, thru the 
calcium is dkti||wed in hydrogen, seems not to be suflicient 
for the cxpiaiu^on, since the smell ouglit in this case to be 
more perceptible without the addition of the acid. When 
the water is saturated with lime, the evolution .of gas is al¬ 
most entirely iruerrupted,j^^'^iore water is added. 

The experiments for lw^j|^miination of the quantity of 
oxygen in lime are still depended on than those 

which I have related with regard to the fixed alkalis, and 
for the same reason, that I have always had only very uiL- 
nule quantities of the base to opciate upon. 

J.) An amalgam of calcium weighing 58*2 grammes 
lost in water *05 gr. To the solution carbonate of ara- 
jDonia was added, and a precipitate of *145 grammes of car¬ 
bonate 




On SeJlnUe IPr^pttri^sitx* 137 

bonatc of lime was obtained. So that 56*4 parts of lime 
being contained in 500 of the carbonate j the *145 gr. cor- 
respoful to *0819 of pure lime, which, according to thif 
expeninent, must consist of 73 1 per cent, of the base and 
2 ()j- of oxyi'cn. 

2 . ) An amalgam of 53*635 gr. gave off *037 of calclimi 
to the water, and from this water I obtained with the car¬ 
bonate of ammonia *03 of carbomle of lime. This give# 
for lime 73 parts of the l)a«e and 27 of oxvgen. 

3. ) An amalgam of .-jfrCo gr. which, in order^ to expel 
all possible moisture, had been heated in an air-tight vc.'sel, 
and then hastily passed through a capillary funnel, 
nishtd to the water 0435 of calcium. The lime wat< 
isaturated with sulphuric aciil, and evaporated and ig^ .. 
in a golden crucible. It afforded * 548 of gypsum, in whtl 
*0622 of lime is contained. According to this experiawmt, 
lime consists of 70 parts of base and 30 of oxygen. 

Calculations conducted on the same principle with those 
by which the composition of the alkalis has been deter¬ 
mined, give for that of liptc a rcsr.lt not matcriall) at va¬ 
riance with these expt riio .-nls. VVe have seen, in treating 
of the sulphuric acid, HI. A.) that dry gypsum is com¬ 
posed of about oS p.irls of sulphuric acid and 42 of lime, 
or that 100 parts of pul;ih;irlc acid saturate 72'4I of lime. 

If these now contain parts of oxygen, they give for 

100 parts of lime C:S c-f oxygen. 

In onler to calcuiai ? the composition of lime from its com¬ 
bination w iih theinuri’.;tie acid, f analy<ed xhtmvriaieoflime, 
a ) Ten grammes of e.n'ionaic ol inne were dissolved in 
inurialic acid in agl.ir. fia^k, then dried and ignited until 
tliey were fu'sccl. 'I lie luseil salt weighed 10*96 gr, But 
ten gr. of carkor.ate oi huic contain 5*04 of lime; cou'-se- 
«|uenlly 500 p.’rtSKpf (iisid imiriaic of lime insist of 46*54 
ol’ acid anti 51 *46 of iime. 

(}.) Some munate of lime, which had OTCti fused in a 
platina crucible, and weighed 3*01 gr., was dissolved ii\ 
water. The solution was perfectly clear, bur was ren¬ 
dered so by a single smaU'j^^, of very weak nitric acid. * 
The precipitate by nitrateweighed 7'75 gr. when 
fused. This answers to l •44«’j^r. of mnrialici'aeid, whence 
th" nrinate contains 49*1 of acid and 51*9 of lime. 

'I’his ar/rees pretty well with what has been already re¬ 
lated ; for we know, from the experiments described in the 
analysis of sal ammoniac, with u hat force the muriate of 
lime retains its water, and nn this the greater proportion of 
niuriaiic acid found in the former experiments may possibly 

depend. 
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«}epend. I therefore consider the experiment on the preci<» 
pi'atioii as the most to'be depended on, and according to 
this the muriate of lime dousists of 

JV1 oris tic acid.4S*1 100*0 

Lime.51*9 107 9 

- If we examine this result by calculation according to tho 
CfOantity of baryta^and lime, by tX'hich 100 parts of siiU 
p^Ui'ic acid are saturated, and the quantity of baryta jfc- 
fpired to neutralist* 100 parts of nmmtic acid, we have 
194 ; ^2S5‘ti: 1 07'72, Here then the calculation 

pretty nearly agrees wiUt the experiment. 

I lf now in liu'se 107 -9 parts of lime 30*49 of oxygen are 
l^aineii, lime must eoniain 28*2t)7 per cent, of oxygenk 
|s being supposed correct, w'e have for lime 


Calcium. 71*733 lOO-O 

Oxygen. 28*267 39-4 


XIX. Baryta. MuurATic Acid. 

The foregoing csporiinenfs aiireelng pretty well with the 
results of calculalioii, I hclie-re iliat 1 ma\ take for granted 
that hereafter caloulatioiis alone w'lll be sufficient, when 
they are fountle l on t'ne n-sulls of correct experiments. 
Thus, for example, in the case of barvta, the composition 
of which uriv i«o pretty cii'ilv calculated ; Miice 100 parts 
of sulphuric ac.d suppose in 191 of baryta 20-29 of oxy¬ 
gen, baryta mu?t coumsI ol 10-10 oxygen and 89*34 bary- 
lium ; or since liU) parts of muriatic acid suppose in 268*4 
of baryta 30-‘iy of oxvuon, bdryia must consist of 10*375 
oxygen and S9'4 'i5 b.u v (mm. The ditfcrence of these two 
results shows ih it the aiudy-es aie not yet arrived at a suf- 
6 cient (jpgree of i.'-.TLc'ion, hut it mav be hoped that in 
future this perfection will !>e more easily obtained. In the 
great number qf ana'yiital experiments |vhich I have been 
obliged to in t/ri!er to iii>ta’«n some connected re- 

•ults, no mail'Cviil be s'.irpn«cd if I have not always suc¬ 
ceeded in determining every ligure of the numbers con¬ 
cerned with perfect accuracy. 

May we not cxp-’cr that the same proportions, which wr 
have found to prevail in wJl^Je orders of compounds, must 
always subsist bcLwct-n the skthe substances, even in com¬ 
plicated mixtures, and in bodies of did'erent natures ? ) 

conjecture that this quostion, after many repetitions of ex- 
pemtnents, will he answered in tltc affirmative,'aUhough 
there yaay be some partial exceptions; as we hare already 
•eetf in tl>e analyses of the^ubsulpbate and the.sulphata. 1 ^ 
the oxide of iron, where the original proportions, of the 
^ sulphur 
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sulphur iintT iron were modified by those of the oxygen 
and iroii) and underwent a change Vhich I attempted to ex* 
)j!:tii>. h is besides more than probable, that if, for ex« 
ample, too parts of muriatic acid constantly require 30*49 
ol oxygen in the salts into which they enter, they do tbie 
same in all other definite combinations;' so that 100 parts 
of nuiiiatic acid take u[1 the same quantity of oxygen in 
oxymiiviatic acid gp, in the water chemically combined 
T.'uh dry n»uriatic a&id gas, in the alcohol forming muriatic 
ether, iti ail animal substances with which the itcid is ca¬ 
pable ol' torming distinct combinations, and so forth. With 
respect to the oxymuriatic acid gas, it Ijas long been knoym 
tliat in a low temperature it is completely co!iden3e^|||^ 
nu tals, so as to form a salt, in winch tlte metal exists 
proioxide ; as it is aisio proved by Djvy’s excellent exp^^'^ 
M'O'.f.s, that the driest muriatic acid gas contains a definite 
qii Aiilitv of waier, which, when it is treated with j)otassinm, 
produces so much potass as to saturate the acid, \Vc 
therefore assuaie, upon good tirounds, that in the oxymu- 
lia’ic acid, as in salts, U>0 parts of muriaiie acid are com- 
biited with 30*49 of oxygen, aiul htnee that the oxyma- 
i 'utlc uud 'JO', Consists oi 

jVliuiiUic acid. 76 ^13 lOO OO 

OxvjrcjJ. 23-37 30*49 

And if wriicr contains J2 percent, of hydrogen, 100 
parts of dry nmrialic acid nuisi take up 34*54 of water, or 
minUtfU' ncid must couLaia somewhat more than a 
quarter of water. 

XX, CuMBI.N ATIClNS OF rTvDROGEN' WITH OxYGEN AND 

Sll-CHUll. 

iVlof ami Arago having determined, by weighing oxygen 
tml hydrogen, that water consists of 11*7 of hydrogen and 
63*3 oxygen, I thoivjhl it necessary to exJM^e by experi¬ 
ments tins result, which difllersirom thenuttmeTScommonly 
adopted. If the cyperlmcnis which I have been able to 
make are not so fullv snfficieul for the purpose as 2 at first 
flattered mvself, they luav stiil deserve to be related, since 
their results caunm very inatjE^tally differ,from the truth. 

I made use of distilled zinc, which I dissolved in sulphuric 
or inuriatic acid, and suffering the hydrogen to escape by 
a tube filled with muriate of lime, I observed the weight 
lost by the apparatus. I have not however been ab|e to 
i^tain the zinc perfectly free from sulphur and leadj nor 
«ya» Ihe loss of weight precUely the same in difiefei|i^- 
p^itnents. 

«.) Ten 
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t a.) Ten girmtnfjM?# of distilled antic were dissolved in hi(rie 
ftctdy and (tried and ignited in a platina crucible; the resi¬ 
due was 12*44 gr. of grayish oxide of zinc. 

b. ) Ten grammes of the same zinc, dissolved in nitric 
in a glass flask, dried and ignited, gave again 12*44 of 

exide. *■ This oxide of zinCf therefore, if we neglect the im¬ 
purities, consists of 

Zinc. 80*39 100*0 

Oxygen. 19*61 2i*4 

c. ) Twenty grammes of the same zinc were dissolved in 
sulphuric acid; the apparatus lost *65 grs 

On repeating the experiment, theloss was *62 gr. 
’ Wib ) diluted muriatic acid, *68 gn 

•sSlI^ccording to experiment c), 48*8 parts of oxygen answer 
'to 6*5 of hydrogen, and water consists of 11*754 hydrogen 
and ^8*246 oxygen. 

■<|n experiment e), on the contrary, according to 
which 48*8 parts of oxygen were combined with 6*8 of 
hydrogen, we have 12*23 of hydrogen and 88*77 of oxygen 
for the composition of water. The first 0 %these experi¬ 
ments agreeing best with the statical experiment of Biot 
and Arago, 1 shall consider it as the most correct* Water 
does not therefore consist, as has generally been assumed, 
of 16 parts hydrogen and 85 oxygen, -but of 

Hydrogen... 11*754 100*00 13*32 

Oxygen. 88*246 750*77 100*00 

In an analysis of sulphvreted hydrogen gav 1 had found, 
from some less accurate data, the quantity of sulphur 94* i 
to 5*8'of hydrogen ; the calculation, corrected by the pro- 
portipn^i determined in this essay, gave 93*06 of si'iphur to 
6*94 o^hydrogen. In order to examine the accuracy of 
this result, I dissolved in muriatic acid five grammes of 
suTfihuret of iron ** at a minimum,” which I had obtained 
by igniting In^^. glass retort the artificial sulpburct at a 
maximum, and touducted the gas which escajwd through 
caustic potass. The gas was completely absorbed, without 
leaving the slightest portion t)f hydrogen gas. When the 
solution was filtered, I found *28 gf* of sulphur remaining. 

Five more granmnes of th^ sarae sulphuret were changed 
I'lUo red oxide of iron, and gave 4*3 gr. answering to 2*98 
of iron. Consequently this sulphuret of iron contained 
•8*02 gr. of sulphur, of which 1*74 were consumed in form* 
ing the. sulphureted hydrogen gas; 58*4 parts of the suU 
pbur thus employed answering to 100 of the iron dissolvod| 
anpphsing at least the superfluous undissolved sulphui* %t' 
haye been perfectly free from hydrogen and from watery 

after 
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after being dried with proper precautions to avoid its disV 
aiparion: and this proportion of sulphur^ .and iron is the * 
same, with the exception of a small fraction, as that which 
is required for the sulphuret at a niinirtnim. This cx» 
periment therefore demonstrates, that the quantities of sul* 
phur and oxygen, which saturate 100 parts of iron, are 
in the xame proportion as the quantities which saturate 100 
parts of hydrogen, Bui if 100 parts of iron take up 29'5 
of oxvgcn, and if confirmed that 11*754 of hydrogen 
and 246 of ox^en constitute water, the 29*5 parts of 
oxygen imply that 100 parts of iron will set at'4iberty 3’929 
of hydrogen, whic^take up the quantity of sulphur united 
with iron at< a minimum, that is, according to the expe^k 
ments before related, from 58*75 to 59 parts per cent. 

3*929 : 59 = 100 : 1501*54; and 100 parts of hydro^jp- 
must take up 1501*54 of sulphur; which is twice a# 
much as the quantity of oxygen that we suppose required 
by 100 parts of hydrogen. Hence sulpimreiea hydrogen gas 
must consist of„6*244 parts of hydrogen and 93*756 of 
sulphur. 

These prop^ion%determinable by-calculations, must bp 
capable of being inverted in every possible w ay, if they arc 
to be of any value. The number of analyses is stdl too 
small for universal application; and they must he diversi¬ 
fied in various directions, in order to give sufficient oppor¬ 
tunity for more accurare tc&ts. T will however adduce one 
example from tin- analyse? related in this cs?ay. 

Iron and hydrogen, saturating 100 parts of sulphin;, 
must be in the same projxirtion as when they saturate 100 
parts of oxygen. According to the determinations giv?n 
in the former part of this essay, 100 pans of sulphur-are 
saturated by 170 2 of iron, and by G*6C of hydrogqp; and 
100 parts of oxvgcn, saturated with iron at a maximum, or 
in the form of a protoxide, take up 339 parts. 

Now, 170*2 : 6*06=339 : 13*205 ; whetitsiii 100 parts of 
oxygen should combine with 13*265 of hydrogen. Ac¬ 
cording to the result of the experiment above related, that 
is, 1 1*754 hydrogen to 88*24 6 oxygen, 100 parts of oxygen 
must be saturated by 13*32 of hydrogen. 

These computations may however happen to agree, even 
* although the mimbers may be erroneous, supposing the 
error to arise from a cause which is common to several 
analyses. I shall therefore consider this calculation of the 
composition of water and of [sulphureted Sw.] hydrogen 
fias as a proof of the truth of the law of nature which 1 hat^ 
Ujd down, without insisting on the perfect accuracy of 
, tbe 
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\ht cletemitn&t^ni, mn '^thiti ;i per cent, or pt^K»ps 
more. ••^" 

f! will hereafter be interesting to observe how far the ideas 
of tlic very ingenious Mr. Davy on the constitution of tii- 
frocen, and the many dt^ces of oxidai^m of ils‘pure base, 
, 'w4iT agree with these lav\¥‘of nature. 

^ [To bcconiinwed.J 
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IMTEEI-^L INSTITDTE OF Fl^AXCE FtiB THE YEAH ISlS'ji 

DilAWN UP EY M. Cuffjblw ^ 

[Concluded from p. 7fi.J ^ 

Zvotosij/f Jhiaiumy^ and Animal Physhh>7,ij. 

M ; DE Montlgke, a French physician, havijig discovered 
in himself a disposition to tlirow up the contents of the 
Stomach without inconvenience, ’concewed the idea of 
making use of the circumstance in order to elucidate se¬ 
veral particulars of the received doctfllies rtH the subject of 
digestion. When he resorted to this practice with an 
empty stomach, he obtained a remarkable quantity of a 
liquid which he regards as a true ga.->tric juice, and which 
lie examined with reference* to its cheinical quantities, as 
well as with respect to its action on alimentary substaucca. 

M. dc Montegre found this liquid to be very similar to 
tahva, but its action appeared to be verv different from that 
described by Spallanzani. On exposing it to a temperature 
to that of the human body, in phials placed under 
the 1 ^*pits,,he saw it putrefy, exactly like saliva. 7'liis 
juic#rthly arrested ihe process of puire’faciion in other sub¬ 
stances when it was naturally acid ; l)ut hy adding a little 
acetic acid ^ to the* saliva it acquired the same propeuty. 
Besides, thi|r'fllcidity is not esscniial; and when JM. de 
XIontegre swallowed a sufficient quantity of Ttiagncsia to 
'absorb it, digestion went on as usual. #Aciditv was repro¬ 
duced in a short time;—even <\!ie'n M. ele Montegre en¬ 
veloped with rny^gnesia the food which he was eating, it 
'soon became again. 

I'hfse experiments repe.atcd a great nun#er of times, and * 
wuth every proper precaution, induced the author to con¬ 
clude that the gastric juice differs little if 4it all from saliva; 
%ai it cannot stop putrefaction, nor procluce digestion^ , 
depiindentijf^ of the vital action of the stomach ; and flnal^' 
that the aerdity therein manifeiMbd, as well as that whiclr» 

underigona 
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undergone by the food at the time of dlgestron, }$ an efTeci; 
of the slomathic action.' ‘ 4 - , > 

It is grt-Mily to be desired that M, de Montegre should 
continue his iniercsting inquiries, atid niidce some upon the 
gastric juice of the animals ci^Ioyed by'^Spallauzani, in 
Older that we may know precm-ly what to thiqk dE^ a 
doctrine which seems for a long time to have obtained 
general consent. , 

In order io#ecuj|^lo some authors the d.ite at least of 
their observdlionfi^^^ shall subjoin a mere*sketch of some 
memoirs wHich'^ave been presented to the Class, but we 
must delay until i^t year our opinion ol their merits. 

M. de BJ,a^tiyjd)^a8 described in detail llie forms of the 
articulation of^e fore arm uith the arm in diderent ajK 
nials, and determined the motion which each of thoi^ 
forms occasions, principally with respect to the greater or 
Jess facility of moving the hand. T his woik upon an im¬ 
portant point of ilie mechanism of animals is not without 
interest to their^classih’cation, since a greater or less facility 
in the rotation of the fore arm as more or less influencing 
their address,|^gh|||k) enter eonridcrably into their degree 
of general perfection, and consequently their natural affi¬ 
nities. 

The same anatomist has also presented a memoir on the 
form of the sternum m birds As this bone, or rather thU 
great osseous surface, resuising (jm M. GcofTroy has shown) 
from the union of live difl'e ent bones, furnishes a point of 
atiachmeni for the prineijial muscLs of the \\ Ing?; the more 
solid and extent-ivc it is, the more it funii.-'iies these muscles 
with a vigorous point it'uppui, and the moie it to 

contribute to teivier the wing sfumg. It ought 
to have an iiillucnec ovtT the whole tetononiv of bl^i,,and 
olve useful indications as to ilieir <•l.l'.^i^ica^lon. 

M. de iJlaiir il!c draws these mdifaimtiS from the ragged 
or simplv men-hranous places, more or kss eafensive, which 
fill the plaqif:;,of the os'^eous suh^unees in a pari of the 
sternum. IJc i() ihis the conMdeia’ion of ibe fork, 

and of some proximate organs, .and in m(>3i cases he finds 
a great similarity between the dispositions of these parts 
aii3 the natnrai families. Kevctihelessjl^hcre also exist 
exceptions so fianifcst, that we cannot entirely adhere to 
ibis new classificaiicni. 

. Marcel de Serves, of Montpelier, has compiled a large 
work on the anaftimy of insects, anil particularly on that 
of their intestinal canal, which he has described at .great 
ifiUgth ill a considerable nuipber of apecies. His object was to. 

deteroii^f. 
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Mtialj aji4 its %)peoi|iiges ; 

lie Qitde sonie iiitfeiiioas experinicnts on iiviHg‘inifivii|fei^ls*^ 
Upon injectincf coloured liquids into the 

they \vereabso|fed by the iOi%'and sTi#^#iMispl5 
,„wi»k'b'■^always adhere l^aonie ponioii the iptcStinal 
> 4 panai; wlncli goes farUnvards showing that the itse'bf these 
. wysftcls is to secrete from the Common i)jast of the tiunjmirs, 
’•^ges'ive liqu<jr|, and to throw theti^^to *^c canal. All 
jitientive examination of coriain pdivOTe^ 
iieomiidcrcd i& some gencr.a ns stomachs, 
cams, and the certaitity that the foot' 
t^Jiein a! all, bnl that they are found, or 
IsUarv humour, induced M de Serves l< 

Bfere rescrvtjirs of this humour. 

Ide thereby deprives grasshoppers and ot|ier afialogOiis 
gefpra of the quality <»1 rmninating amnuis^ wh^efe th^y 
fcao been called j and in f.icC he asccitnined that tjtese ttt- 
sects do no'i return their I'ood to the niufitb, but that ib^ery 
ffluercly emit uiuler certain ciicumstn:iies that ^illiafy juice 
they possess in great ahunv.ifeiee.‘^.3’hjs memoir 
ifN^ains many other curious obseivationr. on.the forms Ot 
tW intestin. l e;;,i;d, the prop.iriioiis. ot its parts, ^nd ihcir 
iCpipi^tmn witti thr habitudes oi insects. Wc shtfll' speak 
n more in detail next vear. 

M. Dutr.ieliet, a phynician at Chatcau-F/pand, has made 
« remarkable obscrka'ibn on the gesiaitoir of Ihc vipet. 

asserU tblit the small vipers lia'.e iheir umbtHcal vmbfk 
yil^ribwlcd not only over the yolk of lire egg, in wli^ch 
ori jiiuliy inclosed, but that a jwri of these vessels* 
.|it‘a4p«t»lriUiiej over the internal surtace of the (ividtict, 
ftlmis a net which may be regarded ^as a real 
placenta. The vipers pariichate th-j’-crure in thV inode of 
IhtK^nitn'ion of the foetus peculiar to the miunmifera?, and 
wjrfiich has been hitl'cno regaided as exclusive, with respCct 
to all the oviparous classes. *# 
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GALVANIC liATTEIlY. 




Jf' a. Crtll.naE5i.Eso. has conslrnctcd a Calvamn 
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; and bftt a leparAit wooden <jel). They are suspended 
froQi a beam of wnnd^ and ^jfavmg coanterpoises are easily 
raised or let down into their ceil'i.t The power of this bat* 
was Used on the 2d ot last nunuh. ^ ihe cells were 
aitlled |ivnh waie* tVi |MrtH, and^ nnxturc of suit hnne aftd 
nitric arid one paitn Mhich « is’^rauuailv ncrcased nil the 
^uanti^y of acid was doubled ConductO''e «if 'ead con* 
veyed the dccinc^llty to an adjoiiiirig shade «n whrch the 
expeniiientii sserc'Ri'tde. The pow'^r of 4he battery wa» 
peal, ft Ignited sib reet in ItMigih of thick platinum wire, 
but coaid iKii Ignite an er|ual length of amlller platinnm 
wire. Flatipuin wgs tiiocd with great facility. Tnduiin was 
fused into 8'^o^im,and ptuved to be a brittle metal, Tba 
ora of luaium and obinium wa!> likewise fused, but dw 
perfectly. Charcoal kept in a white heat in osymuriatiO 
acid gas and tu phosgene gas produced no change on thenk 
Tttngj»leu was no way changed by this powerful batteiy^ 


i^r was Liraiuuni. 
# 
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fttlZE QUESTION. 


ThcK ^Nal ^ed!Q|l Sr<cietv of Edinour ^h has propdsed 
as the subject of the Prize E&say fui lbl\ the iolloil'jing 
t|uestion: 

Is azote g.» ab:orbed in the lung® during resmrationf 
If it IS not, wt.cnce do ticrbivoious animals derive their 
azote ?** 

A set of books, or a^wedal of the value jf fi’te guineas, 
will be awarded to the author of tht best Dij«ei lation; and 
ixiembers lionoury, ordmirv, and extiaordinary of the Sz* 
ciety alone art invited to become candidates. The^f>tsler* 
fatlonsto be in Engli'h, French, nr Latin, and t<| be dli4 
Uvered to tl.-* S'’L retar % on or b^^fore the ist'^f OBcember 
1814. The prize to he adjudotJ in bebruarv following. 
To each Disscrtaiiou a iT»otto be ok fixed, and a sealed 
packet must accompany it, coniai nng the author's nam«i 
and address.^ The unsuccessful D«>seitai]ons to be returned, 
if required. 

4 ' " 

A llrangly saline aperient i.id chaKbi^te spa has been 
^ianesMred at Melksham, Wdt«i; winch ltas> been analysed 
ilfiiwaghi fbi^ward by Dr Gihhts ot Bath. It contains 
Mitb seventy grains of saliiu ingredients mi a piift, which 
eSfli^y the imitates of boda and magne'^ia. The m* 
iwiill of galls strikes a purple in th#water when fiesh al 
Hms spring. In doses siiiiilar to the CheJthenham wckI 
leSHinmgton waters, it actaibn lha bowels gently, safely^ 

V«k4«. No. 164, ^irurnsis. t: hnli 

.. Muimm. ft. . Jm,^ ^ 



i»ut decid^v ^ wd jil tUf» n^^rient t^ect 

Bot flttendeil :lv|^ me deHiti% results 

Otiieimtharticffl' It has produced the happiest edeetsintnany 
a«d scorbutic habij^, and many cases havt^curred 
perfect cure of sii^h complaints. It pi^^uces no 
liiliidnegs on the stomach, and it in no way whatever dis^* 
l^l^ecs with the constitution. Without being disagreeable 
^ ^itc taste, it «cis on the bowels in less quanlitiea 
other wate^ of the saine descript' 
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f'^bme rchbains of a Hnman'building agd other Romait 
iit^quilies were elately discovered at >||^xetali< H^ood, in 
Hl^parish of Ditteredge, near Bath, ^qme laboutersi'in- 
iping up a part of a coppice, discovers, amorlig othef 
s, fi^a^enta of seven nr ei^ht columns nearly of the 
^ortfer, small pieces of fresco paintinfjs of Romah 
fimall aqueducts, scarified tiles, and other indicattbna 
. ithsand sudatories^ places that appeared to,have had 
jpjbimse heat in them, in horizontal fluesi)l^ a ^ohe tablet^ 
iviib^||.£rooire round the edge of it, fo^repariog the s^ri* 

' ' lothet stone tablet, with an owl cut intb it, 

ippeared to have borne the utmost effects of ordinary 
ajrcoal, and bones of various animals; urns, ba- 
other utensils of red and black pottery: a vessel 
, a specimen of fiat window glass, a brass fabutuni 
i^/^donpe, small brass coins, together with,the'stones,|cc. 
which the building had been roofed. The coiuiihns 
preserved, the altars, flues, glass, potter^,'&cL,were 
‘ and dispersed by the labourers, and the gteltelt 
e cfoins were thrown away. 




^cir,bf Kirkhall, near Ardrossan, having stated, to 
riot Egfinton the extraordinary variation of the cbm- 
It a certain spot near some cairns of stones at Shin- 
iy, on the island of Little Cumbray; and as there is 
i^i^adftion that a Dane was buried in his armpuf at Shinnie- 
willy, immediately opposite to the Lar^, where a famous 
battle was fought; the Earl of Eglinton, the proprietor,or- 
den^ a number workmen from ArJros-an to the ' ' * 
to the cairns, under the superintendence of trus 
sons. The workmen, acting upon the sif|ge*>tion*^ 

■Weir, when near the centre of the first cairn op^^ 
aot above two feet below the level of the ground, dU 
i^ircuUr piece of hoik)wed iron much corrodedy ..... 
Ipwpari threeand a half m diameter, and ^o 
lilidepihy barill a rim fill roanll three qoatters of 
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Grecian JiUiqmtkstdii^ in HY' 

bfoad, and with the nnnsittt a|>^a|b #r tfti the 
rim. , • ‘ ^ ^ 

About two feet from this they dfiscovcrctl pieces 
«ppareDtt|t^part of a sword or da^en The workmen 
desisted, m order that Lord E^liilon might witness the. 
titions of these relics, and giire further instructions, 
the 6th instant his Lordship, accorhpanied a number .^: 
gentlemen, and m J^e^nce of several sciendnc mdividua!iy» 
visited the place, an|^rdered the workmen (b proceed; wh«i’ 
a great number oPfragmenJis of iron were aiacoveredr th#:^ 
greater part of iwlnch were double-headed 6r riveted na^#. 
m^suring a'^ut flip inch from head to head. The worb*‘ 
mti^ having nealNy cleared another cairn, a large flag st^tk 
was discovered, below which was found an aperture^^^ 
coffin, 36 inches long, 16 broad, and IS deep, formejd.ft^ 
four stones, and lying N£ and SW. In this holloa 
aju emptv urn, but which appeared to have at one th^' 
'contained ashes i and near to the urn were some small fiif- 
man bones: th*r«ots of the teeth were decayed, but 
enantelled pkrr in i^st perfect preservation. In 
cairn an urn dis^vered of a handsome sbaj^, an^ 
sKented on the exterior; but it was unfortunatwy brbk^M' 
(he attempt to extricate it from the loose stones witbrW^ljf 
it was environed. 

The men were then directed to return to the caiftli^: 
first’opened, and on digging to the depth of nearly PWit 
feel| caniig to a large flag stone, which covered a- co^^ 
three feet six inches long, 26 inches wide, and 
inches deep, formed of four stones lying east 
In the north-east corner stood an earthen urn mi|6h^ttli|| 
namented, and containing black earth or ashes 
south-east corner a human scull. There were like 
few decayed bodes.' There arc several cairns yet to 
but whether any more of them will be opened, depeWii 
upon the opinion of those competent to judge front, 

• contents of the oibe|s, whether it be an object worthy 
further research. 



r months since, as a labourer wasltilling a field in 
ihity of ^urdeaux, the ploughshare struck agarhst 
ling hard. On examining the spot, he found that it 
which had been partly detached ffoui wbnf 
to be the outside of a vault. He took up the bricif,, 
preeiv^d that his conjectures were \yis^ founded, and; 
informed the owner of the iiiate of his d!# 
' Workmen were mployed (o efiect an openii^ 

K 2 through 
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which coutl^hi^^ tw* comtia ifikik thii finest marble of 
iuidl lyktg a]Qx% side eath other. On opening thetn, 
liiiA.w'lll preserved bodies of. a man and a woman hppearedi, 
iWjSdch must have lain therfe nearly two thousand years, at 
inscription in Creek characters on the marble an- 
i^unced that Urey were the bodies of a Cre(:ian prince an4 
hiii wifiey who in former a^es hatl fornn'd a settlement oni 
%efe coasts, beyond the pillars of Hei^iles. These amti-> 
<|uate(i remains of frail mortality were committed to their. 

dust ; bul the coffins, which are of the most exquisite 
workmanship,, were shown for the gratpeation of the cu* 
The French Government having haard of this die* 
edfery ofiered 20,OOU franks (5000/. sterling^ to it.s fws- 
hH|f|i^r, intending to remove the marble sarcophagi to the 
SipetitaJ Museum; but he refused the sum* 


excavations among the ruins of Pompeii continu* 
H^Be prosecuted with much industry, and ^great number of 
<Kpi|tanen ba^e been constantly emplo^d within the last l% 
dm the 31st of November ^st several skeleton* 
I W flii ibund. of inhabitants who had endeavoued to escape,, 
|ipl! hjtos :after having inefifectually tried various ways of ex-> 
themselves, for the ashes around them Mere ten, 
fi^' deep; some of them had gold rings on their fiofttrs, 
of which resembles a serpent coiled up, and several. 
eaih-rUigs with two pendents terminated by a TOarK 
:re are similar sets of ear-rings in the cabinet of the 
, they were found in an excavation 

Iplle order of General Championnet. It would 
{i|(wa||jjfHese-skeletons belonged to one family: the bone* 
infant so small that it could scarcely have seen th* 
]k|^ or perhaps it was still unborn, induce a belief tbajk 
llphts family there was an unfortunate mother who. wat 
ittjlipg with her-child from the effects of the eruption. A 
in^ seems to have been charged with the family treasur* 
contained in a cloth folded several times around iti th* 
external surface is calcined, but the interior bands are still 
•Rtire. Its contents were about 300 pieces of silver cpin^ 
Sid eight of eold. ^ 

^ Pompeii aiTords a mine which will long supply 9^14 
fiSds of instruction and amusement to,the. learned', 
'"Intended to clear away the rubbish from around 
til the'first instaUBcejWd when these are well defioedi'ISl!^ 
(p^roat, streetaUand sc^uares wUI be tracdl, and the hooacii 
iiidMldiiigs.ihofe easily ei^iiaed.; tliu excavations arotmd 


m 


Ihe ^'aHs liave ^^UlrodlilfctiV^ 

but tbifi is rtot the case with those which w#e made a*ji^ 
same liittt in the f^ia Consularis^ leatntig from 
Pompeii." Several monuments are already described, 
as the tombs of the family of Arriaj the hemic^ek, or‘sti^i<t 
circular bench, of a form so elegant that the- pticifttill 
Mammia had cstahlistred it to serve as a resting-place to ^ 
inhabitants of Ponipeii near the place which a detree 
the Decurii had appointed for her sepulture.- Within 
few months four tombs have been discovered; two uT th<^ 
are of a remarfea^ form, and placed within ^ei^aralV'm^ 
cioaures; thefir»tl4 decorated with bas-reliefs which 
present the games of the Gladiators, and the himtih(g* 
matches which w ere exhibited lo the populace in the amj^i* 
theatre to render the funeral of the defunct more 
iicent. 1'hc bas-relief in w hich theGladiators are repres^riii^a 
also exhibits inscriptions iracetl with a pencil in it 
colour. Time and the action of heat have olditeratcw^ 
great part; but what remains still furnishes us with 
additional particulaf# as to the Gladiators, This ton^ ijl 
square, and the roof is in steps like that of king Maufwt^ 
Probably the statue which must have terminated 
ramid will he found. The second tomb is round', 1^ 
those of Cecilia McteHa, near Rome, and Manmius Ptain^dl 
at Gaeta. The has reliefs which adorn the wall of theifi^ 
closure consist of mystic allegories relative to the state 
eotiis after death, which announces that he who was bofii® 
within it studied sacred mysteiies, and the dogmai;« 
some philosophical sect. The third form is a clp^ji^^a 
of a very agreeable form : it covered the remaps' 
priestess of Ceres. A hiiirih tomb has been 
but it has not yet been entirely cleared. M. Catle^ m 
Berlin, adisiinguiahcd aitisi, v\lio travelled with 
the learned editor of the Magazin EncydopBdique^ throi^ 
Italy and pan of Greece, has made drawings of tbi^ 
tonios; and M. MiHin has undertaken to publish adesfefi^ 
tion of them in his val uible work. M. Milliu is still al> 
Mnton his travels through various pans ot Europe. 


4CASSEGRANB TELESCOPE. 

A^aper on this instrument, presented by Major Raters 
litelfTead in the Royal StJcieiy, which seeituld to pfoiMI 
"fWaf‘ light possesses some properties whi'b have uot yd 
’becR ittenoefd to. This subject being curias, the foHowss 
|hg Informatton on the subject will jprovl iceept«£^ ff! 
men: 





tl^ t)w Ga1il«ia9 

e tr|efrer arid belter <^ified iin|^ those 

k convex eyeglasses ere employed, ihe’caj^c scemi 
fo have been suspecilted, but was always attributed to 
, Inness of the eye-glass, and not to theyom, which is 
i|i^ar to (he Cassegranian. If this hypothesis, founded 
i;^e result of the experiments, be correct, the l^s of 
in the Gregorian telescope originates in ihe ra^B bf 
|ht rented from the surfaces of 1^ concave specula 
in(<tbeir respective foci ; and being tlms condensed 
^ncentrated, the particles of lighi do really obstrptit 
impede each other thus a great part is ciishipaled^imd 
, thereby occasioning that dimness so remarkable in 
Gregorian telescope when compared with one on the 
" egranian principle of the same aperture. Tn tho-Cas- 
mian form, the above inconvenience is avoided, the 
'it email mirror being placed within the cone of pys 
ited from^tbe large speculum, in proportion to-imeir 
?^||ngtb; adding this important advantage,''they are 
of being made less than half the length of the Gm^ 
Tbtf manner in w'hich the quantity of light'wps 
,, IS as follows An annulus was put in the 4iglkd of 
fi^ks^ranian tube, on which annulus concentrie etrcles 
drawn at the distance of one-tenth of an inch from 
other; a printed card placed at the distance of thirty- 
yards; the concentric circles were then cut one by opp 
till the letters on the card appeared equally bright io^be 
^assegranian as in the Gregorian telescope of the sarocm* 
s^s which was placed by its side: the apertarea were 
Jealefully measured, and it was found that in tha Casse- 
l^ia# telescope two iuf hes and seven-tenths gave as 
^t an image as ihe Gregorian, the aperture of which was 
5 inches and eight-tenths. These kpeciik were both 
^at the same time, and the polish was equally good in 
kaa in the other. Still, it appeared a circumsi^jnce 
such an extraordinary nature, that Major Kater (who 
present at ail the experiments) and myself 
doubled the evidence of pur senses, till anoibef 
pletcly convinced us of the fact. Two telesco|MB wart.or¬ 
dered of the same dimensions, one Gregorian, the other 
Ossegranian. 1 look every possible care in tbe coasi|nc- 
of each ; and after having completed them, c|»e. 
was tried exactly as before, and to our com|>let%^* 
thq^^ull was exactly th|i «ame. Qther expeii^ 
which wai^ade tiiig mqmiijg, lurniib 
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Kope, vl aWiHiT, yotfr obedietat seW^f, 

Iptvtjclifjlfulj l5,18! 3. 

lECTUBES. . 

Dr. Roget will,commence hia Auloxnnal |?ouidt 
liMiures on the Practice of Physic, at the Theatfc of Aa^ 
^ny>Great Windmiil Street,on the first Monday in 

# - .. t 

Theatre of Anatomy^ Bartlett's Court, 

J[^n Taunton, F.A.S. Member of the Royal C3oll4^^f 
Sdf^eons of Loni^n, Surgeon to the City and Finsb^^ 
Dispensaries, Chy of London Truss Society, &x. will cdfl* 
meiice a Course of Lecturts on Anatomy, Physiology, 
tbok^y, anil Surgery, on Saturday, October the 2d, 
at l^ght o’clock in tlic Eivcning precUely. To be contf 
every Tuesday, Thursday, and Saturday, at the aamC'l 

In’this Course a view will be taken of the structure, 
oeconomy of the living bo(ly j and the causes, syoa^s 
nature, and treatrmni of surgical diseases, with thi 
of performing the different surgical operations, will ^ 
sidered; forming a complete course of anatomical 
siological instruction for the medical or surgical 
the artist, the professional or private gentleman. 



An ample field for professional edification will also ^ 
afforded by the opportunity which jrupilH may have of 
^ei^ing the clinical and other practice of both the City 
Fibabury Dispensaries. 

further particulars may be had, on applying^ 
Taunton, Greviile Street, Hatton Garden. 





The Autumnal Course of Lictures on Anatomy,,, 
•iology and Surgery will l)e commenced by Mr. 
at the Theatre of Anatomy, Blenheim Street, Great 
borough Street, on Friday the First of October, ' ■ 


, LIST OF PATEI^TS FOR NEW INVENTIONS. 

' Tq William Stocker, of Afartock, in the comity of So¬ 
merset, gunsmith, for his cock made of metal and wood, 
for drawing liquor from casks, which produces a stop su-' 
p#iOTio inat which is effected by common cocks, and pfe- 
ybnta the liquor from coming in contact with the mela1|, 
rirtwpt when the liquor is in the act of bci^drawn, miid » 
mnuing from the cash.—2dthMay 1813.months. 

To John Mander, chemist; Aaron Maiby, ironihastttr^ 
Elod Jo?cph Vernon, furnaceman f all of the parish of 
^ vcihampbm. 



ti4 foriitm^kmnihns. 


co^y methodf ol 

mining t%iif^elnder% scima, »Uigf «ir'^ w^ievtsr th« 
fiil^ii^^paucedl in smelting or refining ol'iron may be 
forms that may be used for any purpdse to 
'i(^ilki brick, quarry, tile, slate or stone now are or may be 
iqji|^ied.‘-*^Sltt May-—fi months. 

To Charles firoderip, of Great Portland Street, lit the 
jttOtHity of Midditiiex, gentleinan^ for his improved mode 
litsing and lowering vt-ssek from one IWel to another level 
elf navigable waters.—3 isi May.—6 months. 

To^Jatnes Oliphaot) of Cockspur &reet, Charinuf Cmci^ 
In the bounty of Middlesex, hat manufacturer, fur his me* 
thoid of making or manufacturing military caps.—Slat of 
May^e months. 

Td Thomas Grant, of Biddeford. in the county of tllei* 
tmn^esq. for bis certain ingredients by the use'- and adhiix* 
turn idf which, wHth oil, in the preparing and making of 
paint, a considerable consumpium of oil and also much 
expense am saved.—31st Mav.—S months. 


Charles Wvatt, of Bedford Row, in the epunty pf 
\Khd 4 iwcx, merchant, for his method of casing or fating 
hticknnd other buildings with stone.—6th June.—2 mon. 

To Richard Willy, of the town of Kingston upon Hull, 
gentleman, for his additional irnprovemenrs in or on steam 
engines, and likewise hi-! tools useful in making certain 
of the same.—5th June.—6 months. 

■ '«To Charles Goodwin, of Fin.sbury I'errace, in the county 
crf'vMiddlesex, factor, for his improved socket for a candle* 
•tick, consisting of a spring or springs, by which any candle, 
fO^'ligM or taper, without any paper or other thing being 
pert rouira it, may he fixed and secured in such socket, and 
which socket is adapted for the use of any description of 
cspdie&tick, chaudelicr, luatre, branch lamp or lantherai 
md'hath also a self-extinguisher to be fixed to the same, 
by which the light may be extinguished at any tia)o.-«-*26th 
June.—2 months. 


To William Cooke, of Greenwich in the county of Kent, 
esq. for his certain improvements in the art of making and 
working ploughs of any kind or description.—16th,Jpne, 
—2 monihs. 


To Thomas Todd, of the city of Bristol, organ>buildtfr, 
a machine on an improved constructran for the purpose 
Iff separating corn, grain and seeds from the 6traws.-»-Sdlil 
. June.—fi iiiontiii^ 

<>^"'Tb John. of . Belle Vue House, in ibe parif^ of 

the county ot. York, gentlemanj foe bift W* 
^ ' thals 
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tbodi of iiat 1 ^ 0 ^ honi^rgtnt i»tiiief|9tfiiic«9^ 

drpm^afte of i^eam*«t)ginea4br dra^iog icoi^'iiiui»^^ 
or water out of mine#, whereby the bases’ bhoiit 
dimifiMbedt and fiat TQ\its working on horee-g^'i-j^ 
atears •engines consirncted with the said perpendlpiihib: 
drum shafts are preserved from material ^ury.o-i^fgili 
«luoe-»3 months* 

To James Penny, of Low Nutbwaite, in the parioli frit 
Couiton, in the coontv of Lancaster, inecbanic, and Joo^dl ' 
Kendall, of Cockers Shell, in the parish of (Jlverstma, .in 
l^aaid county, turner, for their new and improved 
pb or plan for the making of pHU and other small hoxea.^ 
SPth June.—6 months. 

To Charles Wilks, of UaDincnliy, in the county of CoaHk, 
esq^<, for certain improvements on naves of wheels f(MP tear- 
liages, anti for centres of wheels for carriages, and forcen* 
tfes for wheels of machinery for various purposea.M^h 
June*—S months. V 

To John Ambrose Stickell, of Little Park Place, Lam^ 
hethy g{;ntlen)an, for his alarm and machinery foriheidia^ 
eovery and detection of depreSators in a house or pceuitscri, 
—>«t .July.—6 months. v ‘ 

TolEklward Thnmd'on, of Birmingham, (maoufactulvT,} 
in the county of Warwick, for various improvements in ^ 
construction of whips.—sd .Inly.—^ nuwths. . . 

, To Robert Adam'*, of Holborn, in the county of Middke* 
fCX,* shoe-maker, for his methwil of preparing blackkijg* 
whereby a higher polish is given and the leather better {rip^ 
served,—»-7lh July.—5 months. 

To John Millard, of CUeapside, in the city t^LonddiBlf 
llnen’draper, for his method of manufacturing cofethn wcpil 
free from mixture into clmh for the purpose of regubtfi^ 
perspiration.—I4ih Julv.—‘2 months. ...i 

To John Clark, of Bridgewater, in the county of SomON 
let, grocer, for iiis method of making or constructing bedf, 
pillows, hammocks, cu^hll:}ns, and various other articles of 
that kind.'—I4(h July.—6 months. 

To Alexander Moody, of Long Lane, Southw'ark, in the 
rounty of Surry, tanner, for his method of tanning or 
dressing white, buft', or losh leather, —I4th July.—6 moo. 

To William Godfrey Kneller, of Croydon, in the oonnty 
^.Surry» chemist, fur his method of manufacturing verdigni 
of the same quality as is known in commerce by ibe naiha 
of French verdigris.—14th July.—2 mowtlia, . . 

To Geoige Ferguson, and Joseph AsHon, of CarHiAiw' 
ia thfi oottBiy of Cumberland, batters, for their imprmpp 
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of Ipiwiipb, in ih'e cjitiftty <^;Suf- 
for his improvement in the pan, toitcb-fi^ and 
a|nn lock.<-*l9th ^ 

'^*1% John-fieWis, of Llanelly, in the county of Carmar¬ 
then, assayed of metals, for hia improvements in the nxt dt 
|p|if^ng copper ore.--S3d July.—6 months. 

'To ChaHes James Mason, of Lane ©elph, ne^ Nfrar* 
eiiOe under Lyne, in the county of Stafford, putter, for hii 
prpeess fen* the improvement of the mapufactiirc of Engtis^ 
IMSTccdain.—33d July.—f months. 

Tb Frederick Koenig, of Castle Street, Finsbury Square, 
iq the county of Middlesex, printer, for certain additional 
itnprovements on his methods of printing by means of 
iaaclfmer}\—33d July.—6 months. 

',',€lil‘’Richard Perring, of the Dock-yard, in the parish of 
Stoke Damarel, in the county of Devon, for his anchor 
nqtde on new principles, which consists first, in continuing 
llHSsiptiQ of the iron from the shank into the arm similar to 
shape of a knee or arm of a tree, whereby the necessity 
of effecting a junction at the crowns, as at present welded, 
is i^persedi^; secondly, in carrying a piece of iron across 
Ihb crown from the centre of each arm, making thereby « 
perfect truss, which when welded resembles the form of a 
tiNtas beam ; thirdly, in forming both the shank and arms 
^^at bars placed so as to act edgewise on the line of re* 
iii^nee'wheii the anchor is in the ground ; and fourthly,' 
in forming the largest part ^pf the shank one-third down 
liMa thie^own in a line across from toe to toe of the 
July.—2 months. 

vIEjj^Joscph Hamilton, of the city of Dublin, gentleman, 
iWbifinew applications of earths and other materials to 
purpe^es.—31st July.—6 months. 

To William Horrocks, of Stockport, in the county of 
Chester, cotton nianufactorer, for further improvements to 
% machine for weaving of cotton and other goods by h^qd, 
•team, water, or other power,— 3l8t July.—2 months. ■ 

To John Casson, of Liverpool, in the county palatinebf 
Lancaster, professor of music, for his machine which he 
bahs a Panagram, by which the blind can be taught to read 
thp languages, music, arithmetic, See. by ch^ touch dir 
ii&ling. —•9th August.—2 months. 

To George Scott, of Alnwick, in the county of North- 
" li^eetknd, whUi|5mith, fotr his machine for the purpose of 
ihiting out fden and women’s wearing apparel and vaflods 
articles and things.—pth AugusL-T-G months. Tb* 


To l^wtrd Hetni^^ c^ .tliepat^ of in^ 

county of Mi(14l^ex» chemit^lor nl^viffg 
processes foi^e manufacturing of ilfass.<-->^^ 
emotes, ’•• 

To Hobdtt WestBeld, of St. James's Street^ C^keni^ibl 
and cnnnty of Middlesex, watchmaker, for ci«^^improwi<^ 
meats in horizontal watches.— 9 th August**?-*-# months. 

To John Hancock, of Reading, in the county of Re^ikiS 
ge^tlenrian, for improvements in the construction ^ 
riages, and in the application of a material hitherto^imof^ 
i#,4he cvaistructiou ^ereof.—25th August*-^ )fionth9#^{s^ 

'To John Naish, oFthe city of Bath, gentleman,.^ hii 
method of making moveable characters for composing 
names and professions.—25th August .—6 months, - 

To Thomas Yate Hum, of the Brades, in the county.of 
Stafford, steel ntanufacturer, for his improved back .fcst 
seyilies, reaping-hooks, straw knives, and haykniw^^rr* 
9 $th Aug *—2 months. 

Jli/feleorological Ohervaiions made at Capton m Hach^p 
from June 11 to Jttly Id, 1813. 

June M .—Fair day, with heavy clouds at times; sim, 
ctimulif See. This morning early it was remarkably cleih?| 
but at night the moon was hazy. 

June \S .—Clouded over with nimhiforni, clouds in the 
monting, which occasionally poured small rain ; the <tft^ 
noon becaitie extremely clear, and the western borizoa 
tun-set was a bright arid dear golden colour. 

June 13.—Clouded early, dHUrwards it became |ittc 
there was much cloud all tUy, and a little genllelieffl^Virer^jM 
the evening. Night clear, with light cirri; some of 
formed so rapidly as to be mistaken for tlie shootings of tbl 
aurora borealis. Wind SW. 

June 14.—Overcast, with a gentle wind fr#m SW. and 
misty atmosphere below; small raiu fell at times, particularfy 
in the evening, when it increased, and came in genuie 
flowers. 

Jkme 15.—Intervals of fair weather and of gentle show'ers; 
the rain came down very hard towards evening, but the 
lyight was clear, except some cirrostratus and some few 
ftther flimsy clouds. Thermometer 72 . 

June 16 .—Fair, with heavy clouds at times. Therm.,^ 
Wind westerly. 

June 17*-—Fair morning; flhnsy clouds; showery nfliitf- 
ftooo. Barometer rising at night. Therm, at 11 PJd. 4 $^ 
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18.''—Cold aorfli-c'ast tfpind wi-tii bckvj cfdtiife, tnd 
rim cjtfly; afterwards ii cleared, there was cu- 
fmtU&tiWttuH tif i^eatMagnitude and exlermXjie contikuity, 
and in^'the evening confluent cumuli and cirrus. The un- 
dfel^'fringes of the clouds represented a brilliant golden hue 
ahnut sunset. ' The wind attained a gentle gale till mid¬ 
night; and thctr.oon rose from spreading sheets of cloud.. 
T^e thermometer at midnight 44\ The barometer 30.20, 
and rising; and the air getting diicr accojding to a hy- 
gltoitiettr *, 

Jme 19.—Cloudy mording; in thejifternoon the cloodf 
showed a tendency to large confluent cmocumulus in a calin 
4iii“s:bo'.*e ; the night became clear. Cool westerly wind. 

June 20.—Clear morning, afterwards much cumulus and 
cumithstralM ; a cloudy night, with a cool northerly wind 
which had blown all day. 

J^eSl.—Reddish north-eastern horizon before sunritte, 
very clear morning; afterwards cumuli; in the evening 
elevated cini in streaks appeared coloured of a reddish lake 
by the setting sun ; lower down cirroslrati stretched along, 
and, breaking out into rows of cirrocumulus^ appeared dam 
coloured. Air cool, and wind northerly. 

June 2i.—Fair early; heavy cumuloslrati; and occa- 
fionally nimbi and showers, with wind from north-east. 
The barometer sinking, but still high ; abont 30. 30. 

June 23.—Clear with NE wund ; afterwards cumuli ra¬ 
pidly forming and evaporating, with fibrous lirrt changing 
into small-grained fliiiisy rows of cif^ouimulus; beauiiful 
appearance and changings of dm/5, first in a misilike then 
in a fiblrous form, ihen it lecame virroaimulvs. Much 
irregular eirrocumuius and some ciirostraius at night. 

June 24. — A great deal of w/wiv/.? continually forming and 
cbsciiring the sky, with occasional imbrex; the air rather 
cool for June: and the evening became clearer, and the 
wind NE. . 

June CS.—Clear day, with cumuli, which were more 
flimsy, exte.osivc, and confluent in the morning, and fewer 
in number and mtire insulated in the afternoon. The 
thermometer was about 05° at Iis highest. The barometer 
S0..30. Wind E. The evening wa<. quite clear, a pale 
pink bluJi above the very clear golden tint after the set 
spn. The same pink lriiige*very faint appeared also in the 
opposite horizon. 


•■injebRt (vefpfrtttit maruiu) ym {lying Bboal at midnight. I bnve ge- 
nernliy noticed that this animar is n.ore frequent in apring and aatnmn ti^ 
* duru.g the middle of summer. 

June 



mocff Cte/far 4 ^ and ai' Smihmi^ton* • lit 

Jfunt 84.—CSIowdfid over eofVy 5 efierward* when: U eleejtd 
U|» there wai^ miK^h iwmdus, hftt the nloil^)i6arfl!i4ppcaianc^. 
went offthe inning became clear i^iml NE. ,,, 

.June 87.—Fair day; cirri fibrous and fUretched tn fiJi* 
form bundles chiefly in direction from NEtoSW*. Cun^iili 
saitkd along below, afterwards freckled chroewnuka* Wind 
iu unequal but gentle gusts, 'riienn. up at 70 **. 

June 28.—Wind easterly and variable, chiefly clqud^, 
with features of various modificatiuns mixed In a darker 
and cloudy sky, and show'ing the maierials for ahowwfSir 
which afterwards c^ie down with calm vi'ind-. In. the 
evening there came # thunder shower from the cast, fol¬ 
lowed lightning through the night. Therm, in midday, 
66 ®, at II F.M. 36®. The barometer fell to 29 . 95. 

June 29 .—Very muggy, warm morning; tl;^ sun’s l^t 
being pale from the mistiness of the air. I discerned, 
through the mist cuvmloiiratns of that rocklike and pe¬ 
culiar look which precedes ihLiuder sbowcisj also some 
features of cirnHuwnlus; the blackness came on and 
threatened rain ; but it was one o’clock before it fell, w'hcn 
a hard thunder sho-Aft r came up with the wind from the 
westward. The streams of rain were at first very large and 
separate, hut became smaller as the storm advanced. The 
thermometer, which before was 72 ", fell to and remained 
during the storm at about (j3‘b It became fair at times, 
but the night was rainy. 

June 30.—Hard rain almost all day, without cessation. 
Therm, about 52" at 3 P.M. Baromr 2 [). 72 . Wind SW, 

Juhj 1 .—Wind SVV. Showery nil day, at night smaller 
and more gentle-rain. Thern^ 11 P.M. 53®. 

Meteorological Qhsarvatiofi:; made at Oxford, from Juhji 9 

in Mlithj 3. 1813. 

July 2 .—Fair morning, v.ith. i:i?nidi; clouded afternoon 
with a little rain. 

July 3.—Clear and clouded at times, cumulosh-atus, &c. 

July 4.—Clear morniiv:^, w iih only cumuli' in the evening 
there were cirri, cumuli^ylratus, and some features of the 
other modifications j fine coloured sunset. 

Jily 5.—Clear, with cumuli in the morning 5 in the even¬ 
ing were cirri, and the suti set in clouds. 

Meteorological Ohsenmtions nfede at Soutltampton, from 
s July 6 to July S, 1813. 

JulyQ ,—Clear, with much cirrus, cumulus, &C.5 in the 
evening, aky full of large fibrous drri i some crossing each 

other 
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Beii% ^iscerm reaU# from below gave tiH ohaeoomenon 
i*i« look of 4 cross. ^ > 

Fine day, cumuli, dm, &«.; liSe golden 
from the relraciinn by the fringes oF cm* 
#H|;^(i|^mjMS,4bcgru^ or misi colour lieing yellow** 

with various clouds ; £ne sunset. 

.fkjke^ SI.-*>A storm iu the morning, afterwards J[air day 
and cirri, and calm air. ' m ^ ^ 

li£^kroh^cai OlservaiiiMs rapfe aiMkpton in Hnekmy^ 
' Jrom July lO to July 237 1813. 


July 10*—Fair, with various clouds. 

. July Il.nFair, with much cumulus and cirrus, 

,»Jy^ IS.-^air and hot; the cirrus appeared early scat- 
tired about; there were cumuli, &c. through the day. At 
midday, thermometer 78°* 

July 13.—Th# different modifications appeared: a warm 
day. Therm .'midday about 74®. 

July 14.—Warm south-westerly wind with clouded sky, 
and gentle and frequent showers of calm small rain. Ther¬ 
mometer at II P.M. 5^^ 

July lit —Rain more or less all day ; it began about nine 
in the morning, got harder about two, with -a change of 
wind from southerly to l*jW. and held up for a short time 
in the evening. 

July 16 f .—Clear early, flocky cumuli then appeared, 
becoqang cumulostratus, inklike and dense, with west wind; 
u cirrostratus which I percei||^d in the NE. before sunrise, 
indicated that the then change to clearness w'as not to be 
of long continuance. During the day, slight nimbi formed, 
and poured a little rain. After four P.M. 1 observed tu- 
b^Ouiated rocklike cumuli rather low down, while some¬ 
what; hiighcd|m a sort of cloud more confused and mistljlte, 
but dens^m^ie middle, and with cirrous edges, appeared, 
as . a 8ort;:.vOf nascent nimbus, wbo^e actions were as^yet 
faint;, much of this kind of cloud prevailed, and some of 


a ^ 

* The scudlike cumuli which flouted aloii^ in theuader current appeared 
lower than they gcr.crully do turthcr from the sea, in inland countieh. 

J - The genertil appeaiai ec of the wc.'.t.ier readers it probable that tba 
gar superstition about St. Swithin may be strengtlteued again this year, 
by ajong continuance of rainy wedb<-'i'- This popwar belief, that a rainj 
15th of July is followed by thirty-nice more rainy days, has been so often 
Terifiecf in my memory, that I a:n induced to think titcre may be some na* 
tural caiues v/hy rainy weather about this time of year should be of long du. 
ration. The number of forty days and the fable about St.Switlim are, of 
«ourse,onl 7 vitlgar additions of ignorance and credulity. 



the pouni^ 4rop$ were There wens 

also large fiumulos^^ tlfith ekrosi^ff^ on thji^ 

summits. Stii£ht evening. I obs||ve(l a fwling Jtarin' 
the SW*^^(tur^ P.M. Jn the twinkling of a etar 
about St^pititude in the SW, ] noticed the. altfn^tte j(|h» j 
pearance dfdeep red and of the common brass<^loiii«d t^tj 




and why was it only aiiemately and for aljtoiit 4 ae*. 
coud of time of this colour ? 

July 0k'~Fair morning with cumuli; afterwardalatge 
tumklosirati with nmty atmosph^ obscured the aky 
xioon^ with slight r^ii ao(j| showers. The night 
clear, and the moon rose bright and w^t defined. Wind 
westerly. Thermometer ll P.M. 51°. Barometerrising. 

July 18.-**Fair day; cumulus, cnmulostrat^ii^vid cirrus 
above, of flimsy and of fibrous kind; fine cleat night; basa 
over the set sun pale yellowish. Wind westerly. ^ 

July 19 .—Before sunrise, about four o’clock this mom-" 
ing, 1 observed a long band of cloud of a soft of loose cif< 
rous texture, the fibres w-hereof were sisltched at right an¬ 
gles to the direction of the band; the said band was about 
35° of elevation, and extended from NW to SE across 
the N and E. It refracted a reddisl#browB colourmciining 
here and there to lake, or to yellomsh. At the same time 
Jow down in the KE horizon cirrostrati stretched along in 
the same direction refracted a reddish and a golden colour. 
Cumuli and cunmhstratus through the day increased, and 
obscured the welkin; showers came on about noon; during 
eftcruoon it cleared, and broken features uf the diffi^nt 
modifications appeared of :iinibi|jb'nj figures; mistfikel^irrajf 
low down dense black cianulostratus, cirroslraius,hcjc. 

July 20.—Wind got to east; cirri aloffc^i while cumuli 
large and rocklike, also cumulostratus, sail alot^ below; in 
tbe.evening fine erubescence above the set sun; <?«rnrefr«st 
alsi|||i crimson light; cloudy with rain late ap^ht, and 
very warm, with tailing barometer. ^ 

July 21.-<~*Clouded morning, with NE wind and' sfnall 
rtun: iu the afternoon the clouds cleared eflf for flL short 
tim4 reddish haze. Thermometer ll P.M. 58. 

July 22.—Cloudy morning; after it cleared up^ I ob¬ 
served a tendency in the higher clouds to cirrcmmubiSi 
labile large cumtli, &c. rolled oiiirelow in the SW'irincl. 
Si JtUy 23.—Shbwery weather; munder about foth o’clock. 

Waptos, Inly 24, ISIS. ThOMAS FOBSTER. 
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To Mr, TillockM 

' * " i , ' ^ ' 

Sin, all the hyp<>thc8ea that have h^i 


the phasnooteiiia -of eiectricUy, 

Various op]»rions respecting the e 
niamiain that the spark is nrfxJuced by twd; 
through each o«ther in contrary directions, for^i;).g,a .c^^ 
current HKtut others are of opinion, that it .cniiaUlS 
tt»e.^ivtd€d into twa parts, ^hi$\\ they call. pC3!«iis£t 
negat^ electricity ;(p»hilst ^thers even heu^tRte to a< 
th^^t^|teiice of the electric fluid, as completely establish^r 
;i^#aa)^iof the pbeenomena of nature ar^^^produced by 
electrical cner 0 , and as no conclusion drawnjwiillvdaubj^^ 
fut principles can be admitted in philosophy, W sihtii^ lii- 
dispensablv necessary, that this disputed point should; IH 
deierininecl by clear and satisfactory experiincnts. - 
When a card is perforated by an electric t^rk, it is Wf^ 
known that a bur is raised on each sidiaS^ This experinieat 
has often been advanced as a proof that two positive powers 
pass through the card in contrary directions ; but this con¬ 
clusion is too hypothetical to be^^imitted as a nhysical 
truth, and every other experiment that h.is yet l^n made 
to investigate this point, is equally uncertain. 

As many of the effects of electricity arc strictly meebani- 
cal; the following experiments demonstrate, on that prin- 
cipht, that the electric spark consists of two forces passing 
through each oilrer in contrary directions. ^ 

Experimeni 1. Let a piecetijf tin-foil, about iwoinchea 
long and an inch broad, be laid between two cards', with 
tf^ir ends fixed together with gum-water or varnish ; 

1^^ AfiCD (fig. 2. Plate U.) represent those cards 
laip^on a tabled ep a piece of wire laid upon the cards, 
ni|||nother piece of wiie laid under them; th i |jl | staqca hs 
btg^wesn the ends of ihe wires being about an mllb ' » . 

^yifcharge from a large Leyden jar being passed, 
thi wiVei, a porforatii>n*”wa 5 made in the top card at; e, with 
a|jf,[|^ident ipwawards, in the tin-foil and bot|om cfcd, un¬ 
der that point. The under card was also perfo^iml at ih^ 
e^d of the wire A, and at that point the tin-foil ffadi, upper 
card were indented »^24’ar£/r. „ ^ 

Tl|is experiment was repeat* many times, without 
variation in the phacnomena, except that onf^ «id ult / 
tin-foil wgs someiimes perforated. 

Now it is evident from this experiment, that the power 
Vol.43. No. 185. Sept. 1813. L from 
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from thf intidt of tba jar passed ti 
in^t was made ^bu/nze'ords at the 
wdtot, that the pow^r from the outside passed 

in the direction from n to fi, as an indent was foade np- 
liv^ it the j^int A. Hence we may fairly com^ede, that 
the eleettic’’apiirlt constats not of one power only, but of 
two distinct positive powers acting ia contrary dirMtidtvs 
iRd towards each other. 

uaettl f. I placed a single card npon^ table, 
it piece of wire upon it and another ptwe utiW' it^ so 
j,heir ends were one abt>vc the ^er 5 then two other 
cards were taken,, and a pieceof tinlmtl placed upon the 
cehfre of each. One of these cards was placed under the 
bottom wire, with the tin-foil upw'ards, and th€ other wm 
plae^ upor^he top wire, the tin-foil being downwards. 

'An electric charge being passed through the twO wirm 
produced the same phrenoniena as those before mentioned; 
the middle card was peiforated, the tin-foil upon the under 
cald was indentltd downtiardsy but that upon the upper was 
indented upwards. * 

*I communicated these experiments to Mr. Murray, phri- 
loiiSphical lecturer, reqi^sting him to repeat them, and the 
following is extracted from nis answer, dated SwaflTham, 
lyth July, 1813; 

♦<<1 look a single card,*’ says Mr. Murray, and placed 
one wire above it and another below, 'with the ends oi^e 
above the other,*'S&c. and proceeded as you direct: the 
result proved your conclusion to be correct, for the tin¬ 
foil b^th above and below tl^ perforation was indented and 
in contrary directions. * 

^‘The theory of two powers moving contrariwise re¬ 
ceives validity from the foDdiiwing experiment. The caf^| 
apA tin-foil slips being used as before, I placed two poims 
instep one^ with one above; two corresponding 
ind^sdlfa v^Hinade on the tin-foil upivatds and only 01^ 
I reversed the e.vperiinent, and the tw'o poipp 
bc^lg'^a|lOve the card, there appeared two indents 
wdim ahd only one upwards. 

Vepeated these with uniForiii phasuomena and toitT 

ite^ahs. 

“ifou will think, I doubt not, with me, that the Iasi' 
mode of conducting the ei^rimeiit places the subject in a 
pt^t.pf view, beyond a doubt of the conclusion wchave 
sfei&ally drawn. 

** 1 anij dear sir, with great respect, &c. 

« J. MtlRRAY." 
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pears rt>4t forces a^mg in cjjiplwy ^irepiions fi:e, 

nearly as no saij'sfauztory conciuMfm 

dra^n ft^A these pb«eiipinena» I oontriv«»l an 
by which these forces are compared to as greil ^di^g^ of 
precision as the navute of the subject seetiis to^Te^nite* 

In hg. 3. Plate II. ABCD is a card placed In %.?er:^l^, 
position ^011 a stand; £IF, two thin pi$;ces of luaho^il^ 
which s^ upon the card^ by means of slits cut in 
withal fine saw. , 4,^'' 

px and nx two pieti^ of wire sliding through E and 1e s 
px is placed on ohe side of the card and on the uthe^ 
their ends being opposite to one another at the point x ,. 

'G, a piece of wood fixed upon the top of th^ard^ fsott^ 
w'hich two pendulums of equal dimensions andf% eight ar^ 
suspended at b, on opposite sides of the card| having tba 
centres of their bobs erwering the points of the wires at X, 
One of these pendulums a a: is suspended on: this side oj| 
the card, upon the pin b} but the uiher,i>eli^ op the other 
side of the card, is not seen in the figure. The j^nduluin 
rods are made of very thin slips of mahogany, and the belt)# 
of card paper. 

When the instrument is adjusted, the ends of tih wires 
are placed exactly between the two centres of the bobs at 
where a small circular opening is made, between the endi 
of the two pieces of wood, to give free passage to the elec¬ 
tric fluid. 

When a charge from a coated surface is passed thrbi^h 
the wires, the card is -perforatcjll, and the pendulums are 
thrown off in contrary directions; and, as far as 1 am aH€ 
to judge by inspection, to equal distances from the perpi^- 
di#lar*. ■ , 

Hence it appears an established law b'f nature^ that 
ele^rica! phenomena are produced, by two dis^jpet powi^ji 
aQt|^ In contrary directions, and with equal 
' these invisible agents seem to exist in every 
of matter, either in a state of rest or a state of actloi^) 
Gordifig to their different modifications. But till that ]#Nf 
vllilcii governs these modifications shall be perfectly un¬ 
derstood, wc must be content with observing witbN 

otrf knowing their causes, • ^ 

To be continued in my next cilbmuniCation. 

Tam, dear sir, your obedient servant, • ' 'v *, 
Augubt 4,181S. Ez.WALKElf. 

* Aa the tviret nxp sad the point of eiMpeosion of the peodnluni* set 
Adjustable, the «ane card may serve for mauy experiments. 

h i XXVllI. Mr. 
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Replf to Mr. Leitef 

uiz» on tHe j^e4Xt'Dirl^shire 
, Leclurt^.-^Sta^^e-cooCk Geaiog^.—Tht 

Denudatim^Lmestane resli$tg on Slaie* 
t Limestone Foult, ^c* 

i '' / To Mr, THlhck. 

• »k 

jtt^^UsUBWiTH 1 ha^e srent the third* of |jix le:n«rs 
^KWMBed to you, containing my reply to Mr. Bakevt^ell, 
BUfA Notes on his Geology,- which were written in Ji'W ’ it, 
aeipording to their dates, but which Letters I shall cont iiue 
' centHog singly, as your work proceeds, in order that I may 
inIffHne on their opposite blank pages, such further re- 
^ forces orremarks as may from time to time occur to me. 
Mr. BakewcIPs second letter, inserted at page ISl, 
to call for several remarks, which had better be made 
||(tre, than by the interlineations above alluded to. 

" The conclusionjof my first Letter (p. 59 ) sufficiently in- 
'4icati^ihat a full answer to Mr. B. ou the great Derbyshire 
anil other points at issue, was in train, have 
S^red him the trouble of a repetition of his (Queries sc 
y^ntingly addressed to me in your work. On the prin- 
ppal auo)eet of which qiK'ries, 1 had certainly no need of 
Vavive, months (p. 122) to ansuer Mr. B., by saying, in 
four words. Read the Derby. Report, as I might have d^one, 
because there, very clear answers to his queries were already 
pointed, 9ee p. lofi herein. 

KWse who have examined my Map, Plate I. in your 
xxxixth vo). or my Report, vol. i. must be fully aware. 


^u|t8 } yet Mr. B. so often speaks of them in the singidar 
1^,189, 1^2 and 23, &c.) and confounds his objections to 
wm tc^l^a*, that all the attention which 1 had been able 
fo l^rtow on his letter and book, was not sufficient to 
Mjllnpd me from errors, in p. 103, lines \ ^ and 23, in mon* 
ttODiDg/iti'O faults instead of three, and in page 118, in 
saying, that one of them, the great Limestone fault, 
Oscaped'Mr. B’s of)en attack ; because I now discover, 
he alluded to this Fault in vol. xl. near the bottom of p. 4i 
(although not before named), and near the bottom of p. 124 
herein. 

4 ^ Want of room obliges me to defer till oezt njamber the Letter refi^red 
to by l/bt. farey. commeuciof the seHtt of 3|«(eir on Mr. 8aieevnd)'"e Oeo- 
logy.-.A.T. . . , , 

In 
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procisfdiiigf towards me, few will hereafter doubt, I think, 
whb ha«t / irr^niRlly read bis Geolo^ ana my 
thereon, wbitdf^hrough your kindness shall aiipear, 
as FSconsistent with the ^ims of your other Cfffretpon* 
dents; aitd although Mr. B. will doubtless acoii^ me, of 
introducing much therein that is extraneous, 4,boiMs reason 
to hope, that new fails, and references to pv^tsbed and 


That Mr. B. who so rarely in hU Geology or his Let!l^, 
distinguisfies those local Geological observatif^s which he 
has himseff made from those which he has borrowed feem 
Withers, and still more raivlv has marked the ntuatmis 
precision; should deem it impertinent in me (p. 1^24), tp 
have distinguished those places which 1 had seen in ix^ 
late excursion, from those which I had not seen, and which 


I otherwise might have been supposed to be equally 
quainted with, I am not at ail surprised: but that in hit 
sneers at my ** stage-coach Geology,** as he is pleased to 
term it, he should say, that from the top of a coach, ** ^ 
colour of rocks'* ** is almost all tkai can be seen,** is very 
extraordinary, and will stand against him;asl shall show he* 
low, as a proof, of his small acquaintance with the Smithian 
principles of Mineral Surveying (see p. 103), high aa his 
pretensions stand on this head, Geo. p. 361. 

Mr. B* has not the claim of originality in this sneer at 
stagc-coach Geology;’* for a similar one ap|)eared jn the 
Edinbuig^h Review, several months ago, in a Review,of ihe 
celebrated Survey of the Environs of Paris, of which a pre» 
liminary Abstract is inserted in your xxxvth volume, p. 3d, 
and whereon several remarks of mine arc made, at page 143. 
In these remarks (note on p. 130), 1 mentioned having 
made and circulated among my friends, in I 8 O 6 , a Seetipn 
of the Strata between London and Brightonf in o^der to 
show the leading facts of the Great Southern Demtdenum, 
which i had discovered in the preceding year (Rep. U 
117 N), and to obtain their cotrections ami further o^ef- 


iMKions. 


From that anxiety which I then felt, and trust that I'sd* 
ways shall feel, to .show as clearly as possible, the grounds 
on which my Geological deductions have been founded, I 
mentioned in the Title thereon, the different ionrneya^^ on 
Itage coaches,*' which I had made along thi< line, while 
(BABeeting and xtviting my materials. Qnp of these copies 

Ld happening 



. Mr. Farey*s fUply Lettp‘, 


happ^ing to h^ve fsUen pnder ibe aoli^ of a ,le*ro*d 

flk* A. * «&• V J^.'v I t J\ 


^yUoniao IHitstiHibr, he bees^ 

HPIte aBon,ytoouij?eview mentioo^C awshaving 

43Htowe4 txtt^kvajicant;^<encom|^t on a Section acraa^4>art 
of tho 0asin of Paris (as it hat iniproparly hfgn ctlk4) 
i^ich bt at^vOftheless much confused, and soafwtorie^, at to 
bfcX)f iittfe cMf no use for explaining the district, owing to 
a^acala for heights, 34 limes as large as the scale fot|.lengthlii 
hitlihg been used in constructing it! and not ^liieivig ca- 
i^tPedi although intended so to be,' took c^catimil’ to ceOf 
this Section of mine, across the south part of England, 
inetdy hi'Cto^^ ^f its “ stage-eoach ohscrvatii#i»}^T foTi- 
getting, that he was unnecessarily comparing the elaltoftte 
pfodoclion of two <jr more pensioned individuals of ^ 
foreign Court, splendidly published at public expense, with 
tiSe p^utfesscdly first and rough sketch (gratuitously circu’- 
la^} of an individual made at hisowni cost: and forgetting 
&h6f ihatbeibre publicly a«>d mjncces-'arily disparaging the 
productions of a counlry-inan, in favour of those of fu* 
Tdlpim, it was incumbent on him to have shown, that th# 
formic were incorrect, and not calculated to ansvver their 
itibended purpose : a task in which he might perhaps have 
fisl^^Soinevvhat puxxled; however, I venture l^ere to invito 
h^,' and all other contemners of “ siage-coach Geology, 
td'iftake the trial, and publish their observations. 

'But to return to hdr. B,—-I beg to assure him, that ihe 
of Bocks hsfs been among the least iinpurtant of 
my SUge-coadi observations/* although it may have 
happnied, that T have wriitcu a good deal ** about 
Lnnesteme^and 7?ed! Mari/* (p. IS4): and that I and othera 
of the Siiiithian School, can see also, ** in this mode of 


crAinming nature/* the Jorm^ not only of individual Hooks 
and Hills, but of the Country; the surface 5o/i, whether 
coltrpbsed tti'general of alluvium foreign to the district, 
or of the rubble and decomposed substance of the strata 
be^iillib; in w^bicb discriminations, the kind and state of 
tbfi'^^htaneous and cultivated vegetable productions, art 
inipb^ant helps: in short, from the combination of aeouir 
petent knowdedge of;?/»«/ affairs in general, with practice 
knOwkSge, we arc able to di.vcem the positions tnd 
successions oi the .rfrir/a, except in rarg/ioWutcs, even to 
th^hasttly crossing a district. 

The travelling Notes, for instance, which I made on fir#l 
eti^tsting from London to Brighton, fully agree with, aii4 
awP^Umost sufficient for makipg the Beetoaij. which tth 
> Suited 
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taU«d li:tffl»;t!x#irrng the s^rate Hohjk ni^ ia 
£ve joiTtneys, st^eby thc'Ser a^lPPP' 

correc^yl^scrtbing the )f0<^ons of the strata and leading 
geologic^ features of the 'dlrairtct (Without pretending that 
It twntccumie in adf respects); although previous td t^s jour* 
ney, I had been given to understand, that the disiript was 
dl0erent)v constructed in every re8|»;ct. Mr. Smith not 
having then examined much of the most south>east|;r|a 
cotinties^of England, but trusting too much to the iuf^. 
mation of others, had concluded, and delineated on^^ll 
Map (a, copy of part of which I possess, made in r80l),the 
North a^'South Downs of chalk, extending iFrom Dover 
to 0uilh)rd and Faniham, and thence near to Petersgeid and 
Lewes to Beachy-Head, as par.s of aa upper rock of chalky 
situated above the London Clay; but my stagecoach 
observations,** when a mere tyro in Mineral Surveyings 
were sii^icient to show at once, the true structure of 
curious part of our island. 

fn my Paper, so unhandsomely treated by certain leadii^ 
persons in the Geological Society (p. 55 Note), I was , 
sirous of explaining as fully and clearly as possible, tbft 
principles and praclue of this iniporlaiu art, of the use and 
v^e of which, 1 desire no belter test, than the oppoff 
tunity, to make a siifhciont number of “ stage-coach ^ 
journeys in suitable weather, across a district (anywhere 
situated) either before or after an elaborate Mineral dr 
Geological Survey of the same has been made by otheri^ 
ill order to show', w'bcther the true and useful Geologtei^ 
features of a countrv, can by this means be obtained, or 
siot<. '¥■ 

We will then, if the parlies please, descend to apply 
ike same principles, (and quickly loo, by adequate assist¬ 
ance) to ttie tracing of every characteristic or useful atclT 
turn, and to the filling up, of a Mineral Map the sarjme, 
however large, notwithstanding that Mr. B. says positively, 
at p. that ** this can only be npp ied to small disti^ets 
or .estates,** (see also p. 255 Cico.)—The other two ^‘niodea 
of forming a Geological Map,** mentioned by Mr. B. I 
wiB.gladly leave in his quiet possession, and that of fihi. 
gcoghOftic associates. 

Mr. B. says, p. 124, that I persist “ in objecting to ilte 
identity of the limestone of Craven in Yorkshire, with that 
of the High Peak in Derbyshire;” forgetting, that more 
thfft l& months ago (yol. xxxix. p. 427) I stated nty 
groiRids of dissent frotn'-his opinion, and requested that he 
would inform us, whether the succession upwards, frofn 

what 
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what he ct4k t^4th Ltm^^np, is ihe tame, or at all 
j|li|l4; lo that fKIm^e descritlfe; tii above 

ai!}, whether he was able all or any oi^derable 

proportion of the species of imells and other Reliqt^a in 
the Viirkabire Limestone,that the late Mr. WilKani Martin 
has fixated and described in his * Petriheata DerbiensiaP; 
and that to this call he has remained silent, although in the 
ittlsywa! he has ptiblfshed two Letters, anr) a worl: of 31^ 
paces, expressly on the subject of Engtish Geology.' 

To undefined or fanciful ** Geological relations (p. 184), 
aa well as to the opinions of any Men, whose gtoim^ for 
the same dtte not iullv known, T pay little oP^b respect 
(wishing that my opinion, under the same circumstances, 
^ould receive none), hot that a position so supported, 
mxy^slUl safely he donb/edf p. 59, I must again repeat, 
it may be useful here, to contrast Mr, B’s Gcognostic 
jUdtt (p. 126 herein). In every district, the lowest rock 
which rises to the suface in diffident parts, may be consi- 
siered as the fundamental rock, giving the true' geologtca! 
character to that district,** with his application of the same, in 
maintaining^ that S^/e is the fundamental mck ofBurnsal, 
voh xl. p. 46, and also of the whole Peak of Derbyshire, 
tsc. (by inference, aithougb some parts of the 4ih Lime- 
itimc ]^)ck are more than 80 miles distant from the Slate 
bf I ngleborough), because 1 he sainci^ slate) appears(iiiChapel- 
le-dale) at the base of Ingle bo rough (distant ?! miles) and 
in^waledale, (Ivy Bridge, the nearest place in which Dale, to 
Buritsal, is distant Q2 miles) see Geo. p. 279; yet when 
1 have siiggesled, that tlie limestone covering Slate (p. 59), 
hetweeiY'^ancaslcr and Kendal, may be the same as that 
wluch covers slate in Inglebumugh mountain (distant only 
J3 miles), Mr. B. objects, and says (p. ^l^***^ these arc 

dish icts, and caniujt prove or disprove the ques- 
tioH) as to tile identity of the f.iinestones and their sub> 
jiieent Slates : and yet in Mr. B’s (Jeology, p. 281, we had 
ht^Wtold, that the Dei byshire Limestone extends into Lem- 
and rests upon slate! .1 still repeat, this may fairly 
e j^onhictl, which is ail I contend for,*’ and hope tliat 
Wt. doubt may soon be cleared up, by precise facts, 

Mr. B. p. 124 , speaking of the great Limestone Fault, 
lender the title of my imaginary great fault,** says, “ of 
which I think he will fiud it difficult to offer any direct 
proof.** If, in addition to the many facts stated in my Re¬ 
port, and through Mr. Hall, p. 113, it be thought, that 1 have 
offered no direct proof, as to Its course on the S side of 
Castleton, I cap fortunately now offiei an<additiatud one, on 
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the SW Town*. Mr. H.^is informed mOy 

that SQMUiiti# ago he wan by Ja|ks Meadowsyipi^ 
of Picciomy, in Mancb^ater (the very able Agettf tor^tbe 
PealtrForect and several oth'ers of the CanaU near Man- 
ebester), who previous to purchasing one of his Models, 
had Mr. Hall out with him, to explain the kadn^ features 
of the strata of the dinrict, and that in this excursion they 
came to the large Lime Quarnes ||||dU’d Black- 
xierally) at the head of the Peak-Forest Rail* way (Rep. L 
366, 9^, and.409}. and that here the Quarriers had worki^ 
up to,and cut passages through the faulustutT, leaving tbnee 
great piilm standing, against which the 3d Toadstone bad 
butted, and that Mr. M. was so struck with the import¬ 
ance of preserving these, as maimmenis I he existence igf 
ilm great lAmestom Faulty that he gave direciiops, llmt 
the masses of fanlt-stufiT above mentioned, shouldH)n no 
account be disturbed'here therefore, Mr. B. may ai^its 
be gratified, by measuring, analysing, See. whenever it suits 
him, see p. JOd. 

Mr. 6’s want of candour in quoting passages, which he 
marks with inverted commas, in several places, will be 
seen, particularly in p. 134, where he wishes improperly to 
accuse me, of overlooking the “ outline** character of his 
Geological Map, see p. 56: and he has for this purpoBe,^ilr 
terpoluted the word only before “ to trace an outline,” &c- 
iu quoting from his Geology, p. 353, and in the middle 
of the continuation of this same extract, has midted the 
words, “ which were it attamable^^* &c. although they arc 
material words, as referring to Mr, B’s assertion, of the im- 
practkahiHly of making accurate Mapi of- iargn^districUt, 
ou which point I have already spoken m this Letter, . v- 
And am, sir. 

Your obedient servant, K , , 

Wcslmiuster, Sept. 2, ISiJ, JOH%FAREy Sch. 


XXIX. An Attempt to determine the definite and sitnple^i^- 
portionsy in which the censtituejit Parts of uvorganic 
stances are united with each other. By Jacoh 
trus. Professor of Medicine and Pharmacy, and 
Stockholm^ 

(Continued from p. 142.) '* 

XXL Addition, relativi: to Organic Bodies. 
[^Communicated to Gilbert in Manuscript.'] 

I have expressed a conjecture in this essay, that certain 
bodies toAy be capable of lower degreef of oxidation, 

than 






^ve beenc l9d||iKlireiL4* 


tions with 6%geiit at 



or m* 
teiilaf. 


ygen^at^a^fP^ftfiKai,^ 

4ilaiicfi<^!«M,irott« With the latter, i . 

2 Itave ^njaotured tbll irotf^iii^exist in organic bodies in 
i«aAh a1(^W|^ji^ree ofoxidatiod. The products of organie 

lirat fight, a^ee with the J«w« to which 
1 have hc^4ra for tW composition of tmorgaitiKcd bodies: 
Hjnras tberewre n^jpnteiition to undertake, in a future 
essay, the examination of organic bodies, and to begin with 
^be simpl^t, the oils and the vegetable aeids. But the 
li^re I have employed myself in these experiments, the 
mart I ham been convinced, that the chemical data re¬ 
lating to organic bodies are not yet numerous enough, and, 
M^th very few exceptions, not sulHciently accurate. 1 shall 
there^e content myself with sliowing in what manner, by 
invesMations of inorganic nature, wc may gradually arrive 
0 IXAuIls which are to be expected in organized bodies. 

Wc will begin with the lower degree of oxidation of 
aulphur, which has been mentioned as a conjecture, aaid 
t|kideavour to determine it, by calculation, from the analysts 
itf Suiphureted hydrogen, according to the analogy of the 
cm^ihaiions of carbon with oxygen and with hydrogen, 
w^ich we must tberelbre examine more {larticularly in the 
Imt place, 

r 1 *) Carbon and Oxygen* 

.. .According to Allen and Pepys, 100 cubic inches of car¬ 
bolic ack) pas weigh 47'26 grains, 100 cubic inches 
ef oxygen gasiid*88 crains; the carbonic acid gas contain¬ 
ing also an equal bulk, that is, 33*83 grains of oxygeh, 
and condpi^uen^y 13*44 of carlmn: according to their di- 
met experiments, lOO parts of carbonic acid consist of 
|8* 48 parts 01 carbon (from graphite or plumbago); and 
accorc^g to the statical experiment, of 

Ciilbn........ 26*437 100*000 

Oxygen. 71'563 251*636 

Apeeordmg to Gay-I^ussac's experiments, 100 cubic inches 
of gaaeous carbonic oxide condense 50 cubic inches of 
pR|lpen, giving lOO of carbonic acid. If wc substitute 
4 lP 4 ^hl for measures, we find in the gaseous oxide a com* 
bination of carbon with half as much oxygen as in carbonic 
8eid gas, and it consists of 

Carbon.44*293 100*000 

Oxygen. 55*717 125*818 

g.) Carbon and Hydrogen. 

Thomstm asser^, in bis analysis of combustible gas 
* which 








which during hf mrfi tl»t lOO 

cubic .||i|^.«f carbii^Wpir^dfogcit',^^«s d^nate'"'#W^ 
t>letc]y^Mh SOO of oxy^^ ft^d afford 100 cubic tnchet ^ 
cai^nic acid. ConseqS^tf thdf'musi oontam 13*44 
gnans of carbon, and hydrogen enough to lAtnrate 33*83 
grains (:ae too cubic inchoi) of oxygen, ihat is^ (XK) i*3pS 
grains. Hence we obtain for carbureted hydro^itk 
Carbon .. 74*896 • 398*383 


Hydrogen.25*104 100*000 

In the same place we are informed by Thomson, ttiit 
too cubic inches of olefiant gas require for theirt^mbusttOsi 
300 of oxygen gas, and afford 200 of carbolllc acid gas. 
Consequently 100 parts of hydrogen are here combined 
with a double proportion of carbon, and this gas constats 

of Carbon. 100*0000 596*67 

Hydrogen .... 16*7597 100*00 

It appears therefore that 100 parts of carbon take up llt 
a minimum 16*76 of hydrogen, and 125*618 of oxygen. 
How we learn from the analysis of sulphureied hydrogen, 
diat 100 parts of sulphur combine with 6*66 of hydrogaij, 
and 16*7597 • 125*818=6*66 : 49’997. Hence sulphur m 
its lowest degree of oxidation ought to contain exactly 50 
of oxygen to 100 of sulphur: and this is just half as mtt^ 
oxygen, as, according to my investigations, forms the ft]4« 
phurous acid uith 100 parts of sulphur: for I have fouad 
(XIII) that the sulphuric acid consists very nearly of 40 
parts of sulphur Ifind 60 oxygen, and the aulphiirons of 
equal parts of these substances. With such an oxide of 
auiphur we are not acquainted, unless it exists in the sol' 
pbureted muriatic acid discovered by Thoinsoi^ I have 
carefully considered the experiments which Thomson, 
Berthollct, and Bucholz have performed with thissubstance^ 
and they scern to me to show uniformly no traces "^iher of 
oxymuriatic acid, or of sulphurous acid, ft can therefore 
only be supposed, that all the sulphur is united with oxy¬ 
gen, and that this new body is consequently nnthin^sfilse 
but a comhination of the muriatic acid wi{h an oxide of 


sulphur. If we mix it with water, the muriatic acid fdloars 
a stronger affinity, and the oxide of sulphur, being detadUSd 
from it, is separated into sulphur and sulphurous acid, as 
the protoxide of copper Is separated by the action of Some 
of the acids. 


Berthoilet the younger combined with 30 grammes of 
sulphur as much oxymuriatic acid gas as they were able to 
condense, and obtained 91 * 15 gr. of this combination. 
Consequently 100 parts of sulphur had taken up 20-|, of 

o.xyniuriatic 








of oifgcit; J 
ill the sulphii^ 


s 

iation# 
us acul* 


red to saturate tlte sul- 


olti^i^sltl'iaiic tic'll, iil^lbich) 

XX, there wet| 
iiewrly half M the oxvilp 
Wcholz fccKW 
j^ufeted pntinatic aciif with sulphur^ and employed }l|t 
«pdits of ox^uriatic acid to loadf sulphur. This is a^ilrt 
half as much acfd as Bertholiet had ittade to unite with the 
snl^hur, aUd weherc see a combination of sulphur with only 
as much oxygen as it took up in Beriholfet*s experi- 
ixi^t. [f we now suppose that a slight inaccin^cy in fiud^ 
tug the poi^of saturation or the weight had occurred in 
these experiments^ and that in the one 106 parts of sulphur 
had taken up S14 of oxymuriatic acid, instead of £04;^ in 
tlfe other 107 , instead of Ul; we shall here have two 
combustions, the last of which is a muriate of the proU 
oxide or sulphur, the first a muriate of the oxide, in which 
sulphur is united to twice as much dxytren and acid as 
in the former, in the same manner as has been shown % 
bap][>en in the metallic salts. This sort of combination 
TCiemhles in this case a fully saturated compound of the 
arsenious acid, or of the oxide of chromium, with the imi* 
1111116 "'add: it is by no means neiural, as a salt, but its 
edf^osition is analogous to that of a salt. If this view 
of^fe subject is correct, the lowest degree of oxidation of 
tlNI^suIphury as in Bpcholz’s experiment, is a union of 100 
pjfrts of sulphur of oxygen; at]^ the following de¬ 

grees of oxidaMon are nmiriples by <^4,sind 6 , passing 
over the odd nuffhbers 3 and 5. I here beg leave expressly 
to remarl^lhat 1 wish the results of this mode of reasoning 
to be conMdered merely as grounds for future investigations 
arid I imagine that such proportions as can only exist in 
triple ox multiple compounds, will not be found the least 
imp<4r»tant. 

Petfitps it is on account of the existence of such conS- 
biriaiions, that we find multiples by J ^; so that these may 
alwSy^ suppose a lower degree of oxidation, with respect to 
which they are multiples by 6 or 12 : and thus it may here¬ 
after be demonsi rated, that these gradations always ascend 
bf the even number'^, 2, 4, 6 , 8 , and perhaps more. Tf we 
take a vegetable body, for example, we find in it carbon, 
hydrogen, and oxygen, but the latter in so small a propor¬ 
tion, that it seldom corresponds to the lowest known de¬ 
gree of oxidation of cither of the two former; they must 
consequently be capable of still lower degrees of oxidation. 
This gives us, for example, reason to inquire if the gaseous 
oxide of darbon and carbonic acid are not, with resp^t to 

oxidation. 



lf$ 

i:>f?daticm«^rel|||^ulttples # the td^)^'degi%e of oittda« 
tion by ’€t io thaty lowest degree^ lOO {artf 

carbon united oJtygen. fii<^ 

sametnaiiner we may exp^J^^llTom proportion a detei^ 

mined for 'carbou and hydfogen, that 100 parti of bydro<«. 
gdn' vfnay be saturated at & minimum by 74*584 oF carbon, 
and that the observed proportions are nmltiples of this by 
4 and 8. We want therefore, in these combinations, be¬ 
sides the lowest degree of saturation, also the multiples by 
^nd €1, w'hich we are to look for in the com position bf 
organised bodies, 1 have atieinpted, in various 'ways, to 
separate, by means of the electrical column, tNlbomhusti^ 
ble base or radical of the vegetable acids from the oxygen ; 
but I have never been able to succeed. I was induced to 
perform these experiments by the reduction of amflpmnia,r 
the base of which I then considered as consisting of fiydrO* 
gen and nitrogen, and as sianding in the same relation ^ 
ttie' metals as the combustible radical of the vegetable acid 
bears to sulphur or phosphorus. Perhaps ail these are cems* 
binations which cannot exist independently. Probably also 
hydrogen is capable of Ipwer degrees of oxidation than 
tMt in which it constitutes water, which in this case must 
correspond to divisions or submultiples by 8, 6,4, or 2. If 
in the analysis of such bodies it happens, for example, thttC 
carbon and hydrogen are united with oxygen in a proportiova 
which does not agree with the numbers appropriate to those, 
substances, we may attempt to divide the oxygen between 
both the others ; and if we obtain, in this manner, propor¬ 
tions which can be reconciled with the general theory, we 
may be permitted to consider the body as composed of tw'O 
different oxides. I shall here only adduce the example of 
the subsulphate of the oxide of iron, which, though very 
regularly constituted, contains for each 100 parts nPiron, 
22 parts of sulphur; a number of which the quanti^of 
sulphur primarily combining with the iron is no integer 
multiple. We shall learn from this and other similar cir** 
cumstances to understand how Nature, with all her sint* 
plicity, can still be so astonishingly diversified. 


SUPPLEMENT*. 

The possibility of determining the proportions of the 
component parts of chemical compounds by computation 
being once established, it becomes of iinportai^*e to provide 

• From the German Original iu Gilbert’! Aim. ISll.vi. 



1 ^ 


to rep< 

fiich. «)aBtus||^p^' 
liDitoai 

w^iieli I hSW haa to< 




'UCi^i 




tt«v(i,d#-» 
.with 

hava l>ee;ci thpr-rnfficulwj^ 
at yel 

^' ' . • ' ■ '* '-v' 

l«^' and aniphuric actd^.-ig^lc^’^^te pefi^ormi^^ 
dik viewl^tAve been altpady fro«^ 10$ ctmamnix, 

<f0i<$tt. G^eri.] '’’ * ■ . ■,'^;>. \ ■;, '’^' 

Having Jiferred fmm my analyses or aul- 

phates and sulphites always cmitained two or three 
tidies as oxygen as the base o!^thesejutS;, I have been 

id inquire if »>incthing of y^j^ilpd^ was not 
i& Jnervable in other salts. The res%|[!a o^tny iq^resti- 
^ion have confirmed this coniecfiire, an4||bave ddiuced 
firom U a law which i shall partiydemon||tfa^iii thii pap^# 
and partly apply as already established. “I^he^ law may w 
^s expressed: _ ■?% ■ . 

^ au ntfuiral salh, the quantity of oj^gerti which ^ 
contemiSy is an intesp- multiple oj thd^wamiity, of ox^ 
fypt in the base, Or,akittle more generally^' and, ( believe, 
«l|les§ correctly: When two oxygenized stibstanc&s saturfie 
4mb other, the oxygen is always so proportioned, thed^^^s 
ynantity in the suu^^ce which in the mde of tho electricel 
eeiamn is attracted to the positive poleeffte pm integer multi* 
pie of its quan0iy in the other subslance, which tends to* 
wards the negiuive pok. 


Correction of the analysis of the muriate of silver, and 
of some others depending on it. 

I that 1 have demonstrated the supertoir accuracy pf 
my^^lysis of the muriate of silver by the agreement m 
liH^iny experiments with each other. But since it depitftds 
o<n « number of processes in which complete correctness ww 
unattainable^ 1 still entertained some doubt on the suti^ed. 
Among many unsuccessful attem|it8 to ascertain with greater 
accuracy the composition of the muriate of the protoxide 
of silver, I find only one which affords a tolerably satisfac¬ 
tory result. I prepared some pm% sulphate of silver, and 
f r^ this determined the constituent parts of the protoxide* 
W^en these were known, the qiilntity of muriatic acid in 
the muriate of the protoxide was easily deduced from them; 
aind thlitdeterinination led to a nnmberof corrections, which 
’ * “here detail.’ , 
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being ap conipjete, any n#tfor repetition was unnecets|ry. 
.ConseiQuenl^ tj^e sut|^uret’of silver consists of 

Su^ur 12*968 ll’9 100 OO* 

SUv^i^,s, ^^87‘OM tOO-0 67 iW 

* ProioxUle of Silrer, 

Hence we, jej% calculate the composiUon of ilH^protoxrffe 
of S}|ver, comparifon with that of the sii!phi)V(|^nd^Of 
the p^rotoxidj^f lead. The former consists of 100 parts of 
with 15'42 sulphur, the latter with 77 uf oxygert; 
and 15*42 : 7*7:^4'9 ; 7*44, Consequently the protoxide 
df Sliver consii^ts of 

Silver*. 93-075 100*00 I313-S6 

Oxy^iii 6*925 7*44 lOOOO 

In alt probability, however, the, quantity of “xygen it 
here made a little too great. By other calculations 1 have 
fbqnd that its least possible anio'int must he 7‘3576'"pe# 
cent, instead of 7*44. This uncertainty aifects in some 
nu-asure the calc^j^tions i'or the muriaie.>:, but not for the 
alkalis and earths, 

Muriate of the Protoxide of Silver. 

I have already shown that U)o parts of pure sifter afford 
132-7 «>r 13£*75 of muriate of the pr«t«)xiflc. According 
to the first of inv former experiments, on which 1 shall now 
.^proceed to calculate, 107‘44 parts of protoxide of sifl^-take 
up 25 26 of muriatic acid: according to the last VAIS'S !• 
Olitnsequimly the muriate of . the protoxide of silver is th^a 
composed: 

Experiment I. Experiment *2. 

r~ -“•y r" 

Muriatic acid .... 19035 ico-no 19-066 lOtrOO 

Protoxide of silver 80'f)65 495*35 80*9.^4 4*24 49 

According to the first ixpcrimcnt, 100 parts »i munatic 
acid saturate a quantity of the piotoxideof silver, which 
contains 29*454 parts of oxygen ; according to the seeOml> 
29*395 Ofiily. 

Vol. 42. No. 163. 1813. M Mur^te 
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MuRIATfi tSW THfi PRq^XIDf 6#fl^AD* 

Some muriate of the protoxi2||^pf lead, which W been 
several limes di$soivc(li|#nd c^Mkllized, was thoroughly 
dried, and 40 grainmes'‘'bf it were ianited and melted m a 
small glass dish. A little of the salt evaporated, but the 
whole had qnly lost *05 in weight. This salt appears, there¬ 
fore, to contain no water chemically combined with it, and 
the reason that it decrepitates on the first app’ication of 
heat can only he the presence of moisture, which is me¬ 
chanically inclosed in the larger crystals. Indeed all the 
water which is ihe cause of the decrepitation of salts must 
be in tliis state; for when wc take small crystals, for in¬ 
stance, of sulphate of potass or of common salt, they com¬ 
pletely retain their form and transparency; and if that 
which 4S|capes were water of crystallization, it would na¬ 
turally be first separated at the surface of the crystals, and 
that which comes from the interior parts would find room 
It) pass thiout»h the pores left in the superficial ones. 

a. Ten gramnies of very finely powdered muriate of the 
protoxide of lead, whicii had been fused, were dissolved in 
nitric acid, and the nitrate of tr.c protoxide of silver was 
added in order to obtain a piccipiiatc. 'fhe clear liquor 
was evaporated to drvncss in a gbi'-s dit.h,\vith the assistance 
^f a ficnlle heat, and the drv r.iass was atram diisolved in 
water. Hence 1 ohiaiucd a liitle moie muriate of the prot¬ 
oxide. of silver, which had licen rclaint^ by the uncoin- 
bined acid. '11^ muriate of silver, washed and dried, 
w'eighcd 10‘3tJ gr., euricsponcliiig to l‘y644 of muriatic 
acid. 

b. Ten other grammes of the same ninrlate of the prot¬ 
oxide of lead were dissolved in nitric acid, and sulphuric 
acid was added in greater quantity than w'as ncccsbary for 
the precipitation of the lead: the solution was then care¬ 
fully evapotMted. As it cookd, notwithstanding the ex¬ 
cess of sidohuric acid, some crystals of the muriate \v^ 
deposited. 'Ihe sabue iria.^s, when perfectly dried, and 
heated so as i.t expel a part of the supeM'fluous sulpluiric 
acid, was well wa^heei, atiei i!ie sulpliate of ilic protoxide 
of lead being ydaced on a tiller, some more water was 
pourei! on it. IVoin this fluid a l itle more suljihait? was 
sepiiraU'd b,’ means ol- caustic amnuuiia. 'I'lic wh.ole sul¬ 
phate collected, aiid wei! igtiited, weighed 1()'92 gr. anti 
tlie'sc eoutaiiied, according to the ))rcceeiing determination, 
6‘0JB7 of the proloxtelei. Consequently the muriate of the, 
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Muriatic acid ... 19-64^' 
Protoxide of lead 80*356 
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to these experi- 

Experimtot 2. 

-A- 


100 * 
400 06 


19 6124 
80*3876 


100*00 

409*88 


These results show, that the two analyses, on which the 
calculauon is grounded, approach near to the true propor¬ 
tions, l>oi do n«»t perfectly coincide wiih them. It appears 
that too parts of the muriatic acid took up as much of the 
protoxide of lead as contained 29*3062 parts of oxygen; 
so that here is a small variation from the quai|iitv of oxy¬ 
gen found in the oxide of silver; but the dtB'erence, in 
compansnn with the itsual accuracy of analytical determi- 
xlations, is of little importance. 

Several attempts to drive off the muriatic acidl^of the 
muriate of the protoxide in a platina crucible, by means of 
concentrated or diluted sulphuric acid, with the assistance 
of heat, produced, without exception, only a partial de¬ 
composition. 

Baryta. Muriate of Baryta. 

In my formeriuvcstigaiioiwl had found that 10 grammes 
of carbonate of baryta afforded 10 56 of muriate, and that 
these lonned with nitrate ot stiver !4*55 td'muriate ot th^ 
protoxide of silver. IJencc the muriate of baryta consists 
of Muriatic acid 26*2272 1(»0 00 

Baryi#%.... 7^*7728 2bl'2S4 

Carlonafo of Baryta. 

Since 10 grainmcs of carlionntc of baryta contain as 
much earth as 10*56 of mutiMic, it must ctMi'sist of 
Carbonic acid 22*096 100*00 

Baryta.. 77'904 35i,*57 

Sulyhate of Bunjta. 

iAccordlng to tlie experiments of Hncholz, parts of. 
ignited muriate of baryta aflbrd {)-t*.5 of snlphaic: ht-nce 
this salt slujiild consi^t ot "4*124 ot acid and f>5*576 of 
liaryta *. according to mine, loo parts ot catbonaic ''f baryta 
aflbrd ll*j*6 to llb*9 o! sulpiuie; consequentiy the suU 
phalc of bar} ta C()nsl^ts of 

lo.pcrinrent 1. r.Xi'crimeut C. 

r*”-- 

Sulphuric acid 34*314 
Baryia. 65*6s6 


100*000 31 *48 100 

1-J1-I27 65 52 lOO 

If there IS any essential error in iliesc detv rminaiioi s, it 
must at least allect ihem all in the same pio])ortion, .For, 
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if we calculate, for ekairtpie, th^comf^^Moti of tlic 
riate of lead from that of the IPphate of barytaAf the 
sulphate of the protoxide of a^d of the mUnate of 
baryta, we have the following proportion: 19l'4S?7 : 279a=* 
sai‘284 : 409’96 j while .the [second] experiment gave 
409*88. 

Baryta. 

Since e81*384 parts of baryta and 425*35 of oxide of 
silver each saturate 100 parts of muriatic acid, they must 
contain equal quantities of oxygen; whence we have the 
following proportions for baryta: 

Bariutn.... 89*529 100*000 

Oxygen ... 10*471 11*696 

If w'c compute from the composition of the sulphate, the 
oxygen of baryta appears to be 10*422 to 10*5 per cent. 

Potass. Muriate of Potass. 

Tea grammes of pure muriate of potass, dissolved in 
'water, affortled, on the addition of nitrate of silver, 19*21 
of fused muriate of the protoxide of S'lvcr, containing 
3*63662 gr. of muriatic acid. Hence the muriate of poiass 
consists of 

Muriatic acid o6*566 100 0000 

Potass. 63*434 173*4766 

Sulphate of Poiass. 

Bncholz found that 300 grains of sulphate of potass con¬ 
tained ihree grains of water, and afforded with a sail of 
baryt'i400 grains of sulphate of baryta. The sulphate of 
poiass consists therefore of 

.Sulphuric acid .. 46*214 100*000 

Poiass ........ 53*786 116*385 

^ Poiass. 

I hare found by direct experiments on the composition 
of potass, that *32 gramme of potassium afford *608 %f 
muriate of potass. Now this contains, according to the 
corrt cMfd analysis of the muriate of silver, *38568 gr. of 
pure poiass : consequently 32 parts of potassium bad taken 
up 6*568 of oxygen. Potass consists therefore of 82*97 
of potassium and J7*03 of oxygen. But if, according to 
the preceding calculation, 173*4766 parts of potass contain 
29*454 of oxygen, this alkali consists of 

Potassium.. 83*022 100*000 

Oxygen.... 16*978 20 450 

Calculating from the sulphate, potass consists of 82*865 of 

potassium 
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potafslum aDd.47*135 of oxj'gen; so^ that these expfiri* 
mentS:jJgree tolerably welf^ith each other. 

^ SoEiA. Mimate ^Soda, 

Five grammes of Ignited muria^ of soda afforded 12*53 
of fused muriate of the protoxide of silver, which contain 
2*32798 gr. of muriatic acid. The muriate of soda con* 
sists therefore of 

Muriatic acid .. 46*5596 100*000 

Soda. 53*4404 114*778 

Sulphate of Soda. 

Five grammes of ignited sulphate of soda aftorded 8*2 of 
sulphate of baiyta, corresponding to 2*813748 gr. of sul¬ 
phuric acid. Consequently sulphate of soda consists of 
Sulphuric acid 56*275 l60'000 

Soda. 43*725 77*699 ^ 

Soda, 

I have found that *439 gr. of sodium afford 1*1 IB of 
muriate of soda, containing *59746 of pure soda: hence 
100 parts of soda consist of 73*5 of sodium, and 26*5 of 
oxygen. But if 114*778 parts of soda contain 29*454 of 
oxygen, soda must consist of 

Sodium 74*3363 100*00 

Oxygen 25*6617 34*52 

If we calculate from the sulphate, 77*699 parts of soda 
must contain 1 9^5 of oxygen, and soda must consist of 
74*35 of sodium and 25*676 oxygen: and since these re¬ 
sults agree so completely with each other, it is not iinpTo- 
bable that there was an error in the direct experiment. 

Lime. Muiiate of Lime, 

I obtained from 3*01 gr. of ignited muriate of lime 7*73 
of fused muriate of the protoxide of silver. Consequently 
the muriate of lime consists of 

^ Muriatie acid 46*863 100*0 

Lime. 51*117 104*6 

Hence lime must consist of 

Calcium..,, 71*84 100*0 

Oxygen. 28*16 39*2 

Ammonia. Mmiate of Ammonia, 

I thought it necessary to repeat once more my former 
analysis of this substance, and I obtained from 10 grammes 
of well dried muriate of ammonia 26*72 of fused muriat* 
of the protoxide of silver, answering to 50*86 parts of mu¬ 
riatic acid for lOO of sal ammoniac. If these were united 
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with 31’95 “gr/* [parts] of caustic ammonia, the mupiatd 
of ammonia consists of 

Muriatic acid 61*0554 100*0000 

Ammonia .. 38*9446 ’'5- 62*8195 

♦. ■ Jmmonm. 

If now 62*8195 parts of ammonia contain 29’454 of 
oxygen, a-mmotiia must consist of 

Ammonium 53*1133 100*0000 

Oxygen_ 46*8867 88*2768 

The phaenomcna of the decomposition of ammoniacat 
gas by potassium appear to demonstrate that ammonia con¬ 
tains no compound basis. In this case, hydrogen and ni- 
trogTO must l>e oxides of the same simple substance,—an 
opinion first advanced by Davy, but against which some 
celebrated chemists have adduced a variety of indirect ex¬ 
periments. 1 shall insist a little on this subject, which is 
of sa/much importance in the theory of chemistry, having 
pfe^tonsly adverted to another which is intimately con¬ 
nected with it. 

(To be continued 3 


XXX. Description of a Lake of Sulphuric Jcid at the BoU 
tom. (f a yblcano of Mount idienne, situated in the Pro~ 
vince of Bagnia- Pangni, in the Eastern Part rf the Island 
of Java, liy Af. Leschi nault, Naturalist and Cir¬ 
cumnavigator in the Employment of the French Govern¬ 
ment. 

[Concluded from p. ISS.] 

The volcano is situated in the south-west side of the sum¬ 
mit of Mount Idienne, which in this place is perpendicu- 
iarly cut, lea^ng between it and the gulf a space about a 
quarter of a %agnc in extent. This perpendicular section 
indicates that a part of the summit has been detached by 
the effort winch took place at the opening of the volcano; 
but the chief eruption seenfs to have taken place at the 
■west and north-west parts, for towards the east tmd south* 
we see no considerable traces of it. 

The aperture of the volcano is oval, having its greatest 
diamett-r directed from iSiK to Sfcl. 1 reckon its circum¬ 
ference taken from the summit to be about half a leacue, 
its greatest diameter 500 toises, and its depth from the 
highest point about 600 feet. 'J'he bottom of the gulf is 
about 250 toises broad, in its greatest diameter: a Take of 
about 200 toises long, the water of which is warm, and of 
» a greenish* 
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Description of a Laka of Sulphuric Acid, 

ft grcenish-whit?, and charged with a quantify of the acid 
which escapes from the sulphur in conibustiofv, occu|^ie8 
the lowest part on the south-west: from the surface a 
slight smoke tises. vin the other part, which is about 254)r 
30 Icet high above the lake, arc the smoking vents. 

''I'lie sides of the volcano present nothing Imt white rocks 
cut into tlte form of needles; or rough, calcined, and re¬ 
duced by the effect of fire to the stale of lime : iu some 
places they are covered with a greenisb efflorescence. 

Towards the west and north west, the edge of the vol¬ 
cano is abrupt: its upper part is formed of thin layers of 
ashes orpuzzclano, successively rcddi‘=h, brown, while and 
yellowish ; towards the east and sonih-tfast il inclines in a 
slope tolerably rapid to the li,slf ol its depth. Towards the 
^outh-west there is a section not very broad : it is by this 
aperture that the waters of the lake are discharged, which 
afterwards form the sulphuric river. At the summit of 
the crater, in the south-east part, wc find ochrey, red and 
yellow earths. The slope vxhich 1 have nieniioncd,.si¬ 
tuated towards the ca.st and south-east, is furrowed by.th^ 
rain whalers covered with volcanic tufa, sulphur, and various 
kinds of lava in pieces of middling thickness. 

The trees adjoining the crater are sinall-sized, and a great 
number of them arc withered. Nevertheless in the inside 
of tlie gulf, and even notwithstanding the sulphuric ex¬ 
halations, vegetation is not entirely extinguished : from the 
cleft in the rocks there issues a kind of fern, small and 
coriaceous, and a shrub of the arbimis kind, called by the 
Javanese Roukom *: but what smprised me much .was to 
find the excrements of tigers at the very edges of tlie cra¬ 
ter; for in this place tlie air is exiiemeiy cool in conse¬ 
quence of its elevation. 

Such are the obseiVu.tions which I made on the summit 
of the crater. We were veiy much fatigued, and we 
stopped some time to take test and i:i)uri,'.;MneiU. During 
this time, the Javanese wlio accon: jianied us j'rtnared and 
fastened tlte bamboo steps by means of which uc were to 
descend to the bottom of the volcano. 

'i'he place by wliicli we docend ts at the NNE : a part 
of the road is sloping: aftciwaids we arc obliged to make 
use of ladders, whicli are aiiachcd to ihc rocks, soineiimcs 
perpendicular, sometimes inclined, according to the ground. 
This plan is dangerous: I should have pieferred descending 

* I found ttic bame plant when ! rnaJe an excnrbic'n two years ago to 
examine another volcano bionted at tlie buiiimit of the Jvlar-api, or burning 
BiniuiUin, in the vicinity of hourakat ta. 
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Description (f a Lake of Su^aiStt^ AcH. 

by nHSanft of rof^es with knots 6xtd t6 the eommit of thre 
precipice^ because all the rocks, being calcined ai||j|cduced 
to the state of lime, are not to be trus^l. If one^F these 
rocks was to be detachq^ by the wei^K-of the persons upon 
the ladders, it would roll down to the bottom of the gulf, 
sweeping everything before it. In our case however all 
iiecesaarv precauUons were taken, ^nd we arrived without 
any accident at ilie bonom of the volcano, in the part 
where the smoking wnts are situated. 

This was the lirst time that 1 saw^so near me thosa 
frightful laboratories in wliich nature prepares the revolu¬ 
tions which eba^e the surface of the habitable globe. I 
cannot tell you %hich sentiment most prevailed,, that of 
t^i^r or admiration: w'ha’cvcr be the courage with which 
men are armed, they are actuated by the intimate and Ith* 
tnral sentiment of their preservation when every thmg 
Aronpid them threatens them. Rocks suspended over our 
and which seemed continually falling under our 
fe^|,|ihe shaking and heat of boiling substances, from which 
tve were separated only by a crust of hard ashes; the 
hksing of these substances, similar to the noise of breakers 
at sea; an inflamed and pungent air which we breathed, 
all contributed to astonish and stupefy my senses. When 
the tranquillity necessary to observfetion returned, I ad* 
danced from the side of the volcanic issues which give 
paaas^c to the smoke; they are four in number, and all are 
situated in the eastern part of the volcano. The aperture 
which w'e first meet «ith is the largest; it is a perfectly 
found hole, about seven feet in diameter; beside this 
there is another which imi>erfecily resembles a grotto, from 
the bottom of which a thick smoke issues: these two 
apertures are surrounded to some distance by an eiHores* 
cence of sulphur resembling gold dust; the sides of the 
apertures are fringed with very brilliant small crystals of 
sulphur. We may approach close to these two apertures. 
M. Vikerman and M. Lisnet, being ignorant how dangerous 
and pungent sulphurous vapours are, were bold enough to 
enter the grotto which precedes the second aperture; thcif 
were seized by the exhalations, and had barely time to 
retire; but they might have been suffocated before it was 
possible to give them any assistance. Amid the vapours 
which surrounded us, our hands and faces appeared of a 
blood red. 

Tlie other two mouths to the eastward of the latter are 
both adjoining to and placed against the eastern dank of 
the volcano. They appear to be over the most ardeut fire; 

for 
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for in tlii^1ac« tbe subtcrfaneous liellowlhg h mnch nibre 
CQnsider|K, and one of them every' ten seconda throws to 
the distH&ce of figh|^)r fen feet pieces of melted siib- 
stances as large as a|lran*8 fist. When these dejections 
lake place, they occasion a hissing like ^lat of the air 
which escapes from a fire-engine ; the intervals between 
the dejections are very segtilar. The^e sobstancss in the 
dark appear as if inflamed j but in the tkv-time they havfc 
the appearance of |umps of mud, which flatten in the act 
of failing. I was wry desirous of procuring a specimen of 
these substances as soon as thrown out; but, boih- on ac¬ 
count of their situation and the heat of t^ ground, it is 
impossible to approach nearer than 15 feet. AH this 
of the bottom of the volcano also presents other small apci^ 
tt;|||s: the smoke issues from all the fiasures of the crust 
iiptVn vchich we tread ; and even upon making an ope ing 
with a spade, the smoke in:media*ely escapes. The nafure 
of this place indicates that it is subject to daily rcvokuidl1i»S: 
masses of rocks more or less calcined, masses of lu^ibs 
more or less hardened, arc heaped up without regularity, 
and present the image of disorder. The ground on which, 
we tread is formed of a succession of layers of white jniz- 
2(iIano containing globules of black glass in the form of 
tears. We meet with abundance of pieces of lava and of, 
black glass of different forms and sizes, and sulphur of 
different degrees of purity. We also find alum and vitrio! 
formed in Lome stones. 

The Javanese say that the vents two years ago were to 
the westward of those which now exist; wc still sec traces 
of them there: they arc extinguished, and form pits of Q5 
or 30 feet in depth. Formerly, also, person might have 
reached the edge of the lake of sulphuric acid without dif¬ 
ficulty: but at present all the banks are rugged; it is at¬ 
tainable, and that vi ilh great difficulty, at one side onIv> 
where a Javanese drew up, by means of a bamboo, a speci¬ 
men of the water at my desire. The place from which 
sulphur was extracted two years ago is covered with water. 

Our excursion was near being attended by a tragical 
event. M. Lisnet, having approached too close to the edge 
of the lake, threw dow’n a portion of the crumbled ashes 
upon which he stood ; he was carried down some way j and 
but for a rock whjeh luckily arrested his progress, he would 
hax'e perished by a miserable death in the lake. 

We remained about an hour and a quarter at tho’bottom 
of the volcano. # have drawn an interior view of it 
(Plate II,) which will show better than tny description ih« 

disposition 
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disposition qf this place. We breaihe at the bottom of 
the a suffocating and acrid air, which severely affects 
the eyes, lips, and inside of the lungs and iioStrils; the 
seams of our shoes were hurned byjf%c heat of the ground. 
When we were ready to ijuit the volcano, there was de¬ 
tached from (he upper and western part a mass of earth, 
several falhqms downwards, which rolled with great noise in¬ 
to the sulphuric lidce, wdiere it caused a long and noisy bub¬ 
bling, which made me think the water was very deep. We 
also remarked the vestiges of several viHy recent cruptiuns. 

I regretted much that I had no thermometer with me, 
to ascertain the degrees of heat of the waters of the lake, the 
Vf^urs issuing*?rom the volcanic i>sucs, and also of the 
air which we breathe in these places. 

1 consider the height of Mount idienne as at least |4:)0l0 
tolscs above the level of the sea. This estimate is fouled 
upon the following reasoning: I reckon this height, upon 
the idea that from Bagnia-Fangni there are about ten 
lei^ics of continual, and in some places very rapid slope. 

We returned in the evening to Ohonponoph, where vve 
arrived worn out with fatigue. M. Vikerinan assured me 
that he would rather give in his resignation, than force any 
man under him to visit this place in quest of sulphur. I 
am ignorant of the advantages wdiich the Company derive 
from the sulphur brought front this volcano j but it is hUcly' 
tbat they have been deceived by the report of pcr.sons who 
set no value on ihe lives of their fcllow-crealurcs, or who 
were interested in leading them into error. After having 
visited this place, I am convinced that no man of common 
humanity would encourage such speenlafions. My nar- 
(jative shows how dangerous llte desr ent into the volcano 
is, and how unhealthy it is to gather the sulphur. It 
ought also to be recollected, that these nuifortun.^le Javanese 
are obliged, before they can reach the volcano, to traverse 
ten leagues from Bagma-Fangui through a desert cotmiry 
sw'arniing witJi tigcisj that when they arrive at Ohon- 
pontiph, their resting-place, they must bring the water which 
they want from a great distance; that they are exposed in 
this place, almost without clothing, to a cold to which they 
are not accustomed, and which is even accompanied with 
humid and deleterious vapours, which may kill them oii the 
spot, or at least occasion c i-stinasc diseases. M. Vikerman 
and myself were of a vigorous habit of body, and every thing 
which could facilitate our descent into the volcano was em- 
jj^ployed: w'hen we came out, however, \|^e were ready to faint. 
When the eastern part of Mount Idicniic shall be peo- 

plcU, 
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pled, which will certainly happen, because the soil is weriy 
fertile, ihei^rainings tahich are going on will banith th« 
insalubrity, which I ascribe entirely to the exhalations IVonx 
putrid vegetables whi||it rise dVoni these vast and huiniti 
forests. In this event, interest alone will induce the inha^*- 
bitanis around to ex»r jct the stdphur from volcano ; am! 
a great portion of the sulphuric lake might even be drawn 
off by rjectifving and separating the different acids contained 
in the water. 

The Javanese have no tradition of recent eruptions from 
this volcano: the convulsions, as 1 have alrcaily reijiarked, 
have probably been more considerable to the vvestw'ard. 
We find at Farus'iaiie^ oponfhe road trom Br/gnm-raugns 
to Batiol-mall, about a league and a i tdf from the sea, and 
to,||^e northward ot Mount idicune, volcanic rocks which 
appfiar to me to have been a half-melted lava, containing 
several pumice or vitrified stones, which form a kind of 
piidtiing stone witli it. These rocks appear to me to form 
part ol a torrent of lava which has descended from 4he 
volcano, and v\hich by subsequent deposits has been hi a 
great measure covered. 

The Javanese say that thirteen years ago there was an 
eruption vvhich issued with great noise from the east side 
of the summit of Mount Idienne. IJv an interior com¬ 
motion, bi;t without any fire or ‘smoke, tlicre was detached 
a great nuiober of rocks, which rolled down to the ^ea, car¬ 
rying all before them. A part of this eruniion aiopped on 
tlie sca-&h</”c at th.e place ealUd Klafa, aboLU a h-aguc to 
the northward of Bogviu- I'ungni: here theie was a moving 
morass, uhich rendeied tin- roa:i vi-mv tlitheuli. 'i'hc criipti«)ii 
overwhelmed it, rendered n statiouare, and cooped up Us 
waters in a bed whidli ih :y formtd lo tue nr*n!uvard or the 
place where they i'oi'inerlv '^tre. 

A lake of fulpluiric acid of sinh an extent, found at 
the hoitoni of a Snifatata, being a new fact in geology, I 
brou^’ht wilh me to rranec n hoiiie fi.il of the water of 
this lake, and M. V'anqncliii was kind enough to make the 
following auahsis: 

1. 'I'bc liijuor has an acid and at the same time a biller 
taste. 

2. Its specific gravity is lo that of w.atcras 1*118 is lo 
1000: it marks m the areometer eight degrets. 

3. When evaporalcfl, v.ipour.i of muriatic acid and of 
sulphurous acid arise: the licjiior lakes a yellow colour, and 
deposits some particles oi' sulphur, 

4. Upon cooling, titis liquoi deposited crystals of sul- 

phatft 
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phate of lime: wh^ the evaporatHli was pushed fui:|hcrj 
the angle liquor furnished crystals of alum. 

S» Tne crystals of alum when separated, and me liquor 
when concentrated still further, gitw simple sulphate of 
«lumine. 

e.' When, by successive crystallizations, the sulphate of 
fime and alum were separated, the remaining liquor, or 
mother-water, decomposed by the ammonia, formed a pre* 
opitate which was composed of iron and alumine. 

7. The liquor thus decomposed by ammonia, when eva- 
jMjrated, and the residue calcined, gave me but very little 
aulphate of pot^h, without any thing else. 

8. These experiments provi* that the acid liquor la questi' 
tion is composed of. 

Sulphuric acid. 

8. Muriatic acid. 

3. Sulphurous acid. 

4. Simple sulphate of alumine. 

5. A small quantity of common alum. 

6. Sulphate of lime. 

T. Sulphate of iron. 

8. Some particles of sulphur. 

The sulphuric acid is more abundant than the other sub* 
aiances: next comes the muriatic acid : the simple sulphate 
alumine, the sulphate of iron, and the other substances, 
arc but in very small proportions. 

Description of the Plates, 

Plate I. Sketch of the country in the vicinity of the 
volcano. 

A. Place where the river disappears. 

B. Mouth of the volcano. 

Plate II. Interior view of the Solfatcrra. 

1. Lake of sulphuric acid. 

2. Section by which the water is discharged which forms 

the river Songi Pahete, 

3. Part of the volcano where the volcanic vents are. 

4 . Old volcanic vents now extinguished. 

d. 5. Volcanic apertures vomiting smoke and fused sub* 
stances. 

6. Place at which I descended into the volcano. 

7. The only place where water can be drawjii from the 
lake. 

•jjt* In our last Number correct the following errata, occasioned by ty¬ 
pographical mistakes in the original; page i:50, line 28, read S«mbraroat 
ai^ in pt ISO, 1. 41, p. 131, L lb, 1,22, and 1. 25, read Svtigi Pahete. 

XXXI. Lf 
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IKXXt. fiquiry concerning Magnesian Limestones ps 
•Sons^etshire, Shropshire, aim Nottinghamshilr^’ 

2b Mr, Tilloch, 

Sir, — Observing that Inquifies are often made^and 
answered in ](nur instructive pages, as to the..hcalities ai 
British Minerals, 1 beg to extract a passage from Sir 
H. Davy’s “ Elements of Agricultural Chemistry,** via* 

Magnesian limestones (which, as he has just before said, 
effervesce skwhj in diluted nitric acid, or aqua fortis, and 
in so doing render the acid milky), are usually coloured 
brown or pale yellow. They are found iit Somersetshire^ 
Xeiccsterbire, Derbyshire, Shropshire, Durham, and 
shire. I have never met with any in other counties in Eng» 
land: but they abound in many parts of Ireland, particu* 
larly near Belfast.” 

I should take it a great favour to be informed by any of 
your Correspondents, of the names and situations of as 
many Quarries or Rocks, having the above characters, in 
cither Somersetshire or in Shropshire P as they are i^le, 
and whether Sir Humphry is correct in implying that 
Magnesian Limestones arc confined to the abovementioned 
six English counties ?—As to Notimghamshire, either Sir 
Humphry must be wrong, or Mr. Farey, in his DerbyshU'e 
Report, vol. i. p. 156, and in his Map, p. 97. It may he 
proper to mention, that Mr. Lowe in his Nottingham Re¬ 
port, p. 104, quotes the authority of Mr. Sikes, an agricul¬ 
tural chemist, for the IjimestoiHs in qiicsti(M) containing 
moTO siliceous earth than those from near Newark or 
Peak of Derbyshire, and which is supposed to occasion 
those Nottingham Limes to be ‘‘ weak,” “ hungry,” &c. 
and veiy inferior for agiicultural piyposcs to more pure 
Limestones. 1 am 

Your obedient servant, 

September 1, 1813. An InQTTIRER. 

P. S. Happening since the above was written to turn to 
your fifth volume, p. 213, &c. I find that Mr. Tennant 
expressly mentions and gives the analysis of Magnesian 
Limestone near Worksop in Nottinghamshire, and also in 
Northumberland at page 214; query, at what places, if 
any, bc.sides the continuation of the Durham Rock across 
the mouth of the 'I'ync ? 
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XXXIT. On a new detonating Compound, in a Letter from 
Sir Homphry Davy, LL.D. FJi.S. io%ihe Right Hon, 
Sir Joseph J3amcs, Bart. K.B. P.H.S.* 

My Dear Sir, J think il riuht to communicate to you, 
and tTjrough you to the Royal Society, such circumslances 
have come to my knf)\vledgc respeciing a neu' and a very 
extraordinary dclonaiing compound. 1 am anxious tiu^ 
thot^e circumstances should be made public as speedily as 
possible, because experiments upon the substance may be 
connected with very dantrerous results ; and because I have 
already mentioned the mode ot preparing il to many of 
my cliemical friencU. tt> v\hoiii my experience may be use* 
fill in saving: lliem from danger. 

About tile end of September, f received a letter fruill a 
philosophical gentleman at Paris, on some subjects of 
science, which contained ihe following paragraph ; 

“ Vous avt’K '^nns doiiie appris, Monsieur, la dccouverte 
qu’on a faite a Pans il y a pr^'^ d’un an, d'nne comhinaisoii 
do gaz azote et d(- chlorine, qui a I’apjia.ence d’une huile 
plus pesaiue quo I’t .m, ct qui detonne avc<' t<iute !a violence 
des melaiix fulmmans A, !a sinijile chalcnr dc la main, ce 
qui a privv’ d’on <Eil ci tl'un tloigi I’aoteiir de cette dccou- 
verie. Celte dctounaiion a lit n par la simple separation 
«k*s deux gaz, comnie clIIc de la f ombinaison d’oxigeuc cl 
tie c;i lonno.; il y a '.'gakincnl lieauc<)up de luimere el dc la 
chalcur produitrs dans retie delonnation, oil un liqiiidc se 
decompose cn deux g.iz.’* 

The Icitcr coutai:;i.d no account of the mode of prepara¬ 
tion of this sulislanee, nor an\’ oilur details respecting it. 

So ciirioiih and impoitant a result could not fail to in¬ 
terest me, partuMslarly as I have long been engaged in ex¬ 
periments on tiic action of azf.it and chlorine, without 
tjainmg any decided proofs of thtir pov\er of combining 
with each other. I perused with avidity the didercuc 
Fiench chemical ai’d physical joiwnab, ('‘'[.ecally es An- 
futits de Cfiimte and Le Jauruwl de Pluj'-lfuip. id which the 
complete series of last year have arrived in tins country, in 
hopes of rlisciUiicring some di'lail respecting the preparation 
ot tins still I'.acr ; l)ut in vam. 1 uas unahle to Ijiid any 
thing relaiivc lo it in these pub!icalion>, or in the Moniteur, 
U WH ' evidcul iroin the ii .titc, iliat it could not be 
formed sii any opriaiions m which brat is concerned; I 
therefore tiiougbt ot attempting to combine azote and 

♦ From tlic Phiioiophical 'J'ransactioas for ISl.'i, part i. 

chlorine 
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chlorine under circumstances which 1 had never tried be¬ 
fore, that **7 presenting them to each other artificially 
cooled, the azott being in a nascent state. For this pur¬ 
pose I made a solution of ammonia, cooled it by a mixture 
of ice and muriate of lime, and slowly passed into it 
chlorine, cooled by the same means. There was in^me- 
diately a violent action, accompanied by fumes of a pecu¬ 
liarly disagreeable smell; at the same time a yellow sub¬ 
stance was seen to form in minute films on the surface of 
the liquor; but it was evanescent, and immediately resolved 
itself into gas. I w a- preparing to repeat the experiment, 
substituting the priissiale of ammonia and other ammonia- 
cal conipounds, in which less heat might be produced by 
the action of the chlorine, than in the pure solution of the* 
gas, when my friend Mr. J. G. Children put me in mind 
of a circumstance <jf which he had written to me an ac¬ 
count, in the end of July, which promised lo elucidate the 
intpiiry, viz. that Mr. James Burton, jnn. in exposing 
chlorine to a solution of nitrate of ammonia, had observed 
the formation of a yellow oil, which he had not been able 
to collect so as to examine its properties, as it was ra¬ 
pidly dissipated by exposure lo the atmosphere. Afr. (Jliiil- 
dren had tried the same experiment witli similar results. 

I immediately exposed a phial, containing about six cu¬ 
bical inches of chlorine, to a satur.iled solution of nitrate 
of ainrnoni.a, at I lie temperature of about 50° in coninioii 
tlay-litriu. A diminution of the gas speedily took ])lacc; 
in a few inimites a film, wliicli had the apjiearance of oil, 
was seen on the siirfuee c’f ilic fiiui! ; by sliaking the phial 
it collected in small gh-bui-es, and fell 10 the ijoll«m. I 
look out one of llu* giobuies, and exposed it in contact 
with water to a f^enik' heat : long before the water began 
to boil, it exploded with a very brilliant light, but without 
auv violence oi sound. 

I immcdiait'ly proposed to Mr. Children, tlial wc should 
iiistitotc a stries of experiments upon iis preparation and 
its properties. Wc consc'jueiitly coinmenccd the opera- 
tiontj, tiie resolls t)r \\liich I shall desenbv*. We were as¬ 


sisted. in our biijoms, which v\ere eanicil on in Mr. Chil- 
(Iren's biboraloiv at Tunbridge, l)v Mr. Warli'trrton. 

It was found that the solution of oxalate of ammonia, or 
a verv weak suloiion (d’ pure ammonia, answered the pur¬ 
pose as v\c!! a*- tlic s<djotion of nitrate of aininunia. it was 
ibnned i'n(<‘'l tapidiy in liie .solution of ammonia, but it 


wai while and eloiidcd; and llumgh lc^s evanescent than 
ilk the strong solution 1 fir&t used, it was far from being 


as 
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as permanent as in the solutions of nitrate and oxalate. 
The solution of prussiatc of ammonia acted on by chlorine, 
adbrded none of the peculiar oil; ,bi)i produced srhites 
fumes, and became of a bright green colour. An attempt 
was made to procure the substance large qiMintilies, by 
pasfiifg chlorine into Wolfe’s botllci conuming l^e chf- 
fefent solutions : but a single trial p'^oved the dangenr of this 
mode of operating; the compound had f»ca»fitly begu<t.‘3^ 
iRnm, when, by the aciion of some ammoniacal vapour 
chlorine, heat was produced, which occasioned a viol^ 
explosion, and the whole apparatus was destroyed. 

I shall DOW describe the properties of the new substain^. 
■Ilts colour i% very nearly that of olive oil, and it i^i^frana* 
and more perfectly liquid. I have not^EHn aHte 
to ascertain its specific gravity with accuracy, but it is pro- 
IMilv above 1*6. Its smell is very nauseous, strongly 
aembling that of tlie combination of carbonic oxide ^d 
chlorine, discovered by my brother; and ila effect on the 
eyes is peculiarly pungent and distressing. A little of it 
ws^ introduced under water into the receiver -of an air 
pfi^p, and the receiver exhausted; it became an elastic 
and in its gaseous state w'as rapidly absorbed or de> 
composed l>y the water. When w'arm water was poured 
into a glass coniaininir it, it expanded into a globule of 
elastic fluid, ol an orange colour, w'hich diminished as it 
passed ilirough the water. 

I attempted to collect the products of the explosion *of 
the new substance, by applying the heat of a spirit-lamp 
gl(»bule of it, confined in a curved glass tube over 
water: a little gas was at iirst extricated ; but long before 
the water had attained the temperature of ebuliition, a vio- 
lejoi Hash of light was perceived, with a sharp report; tbfe 
tube and i'iass were broken into small Iraitments, and I 
TCCfived a severe wound in the transparent cornea ot the 
eit, whicii lia- piodnced a considerable inflanrmaiion of 
the eye, and obliges me to make this communication by 
an amatmensi«. This experiment proves what exirerm 
caution is necessary in operating on this «ub-tance, for the 
quiintiiv I U!)td was scarcelv as lame as a grain of mustardseied. 

A small gfnfeulc oi it thrown iiUo a glass of olive oil, 
produced a most v»o!eiU explosion; and the glass, though 
strong, was broken into fragments. Similar effects were 
yiroflLK ed by its flcuon on oil of turpentine and naphtha. 
W'' htn it was ihruwu into ether, tlicre was a ver\'alight 
action ; gas was di ^eu<iaged in small quantities, and a sub* 
aiaiice like wax wHs i'oriiicd, which had lost the character* 
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istic^ properties of the new body. On aleuhol it acted 
slowly, j^st' its colour, and beca'.nc a while oily substance, 
without explosive powers. Wlitii a particle of it was 
touched urider vvatci by a particle of phosphorus, a brilliant 
light yyas perceived under the water, and permanent gas 
was disengaged, having the cliaraclers of azote. 

. When qiSStautities larger than a grain of mustard seed 
used ibi'the contact with phosphorus, the explosion 
tl^'s alwavs so violent as to break the vessel itv wiiich the 
cxperinrjcut was made. The new body, when acted upon 
Uj^kr water by mercury,. aflbrded a substance having the 
of corrosive sublimate, and gas wasidisengagtj^w 
Qn and zinc it ewrted no aelinn ; it had no aiHion 

on su^mSr, nor on resin. In their alcoholic solutions it 
di^ppeared as in pure alcohol. It deionateil most 
leiirlly when thro wn into a soluiiou \/f phospliorus in ether, 
or in alcohol. Phosphorus iinroduced into ether, into 
wliich a ulobule of the substance had been put immediately 
before, proiiuced no elTect. In muriatic acid it gave off 
gas rnpuiiy, and disappeared without explosion. On dilute 
sulphuric acid it cxeited no vlolei t action. It immediately 
disappeared without explosion In Libavius’s liquor, to 
which it imparted a yellow tiune. 

It setir.s piobable, from the general tenor of these facts, 
that the new substance is a coiupoiind of azote and chlo¬ 
rine i the same as, or analogous to, that mentioned in the 
letter from Paris. It is easy to explain its production in 
our experiments; the hydrogen of the ammonia may be 
conceived to combine with one portion of the chlorine to 
form niuriatie acid, and the azole to unite with another 
portion of chlorine to form the new compound. The heat 
and light produced diirir.g its cxpaurlou into gaseous mat¬ 
ter, supposing it to be composed of azote and chlorine, is 
without any parallel iiislance, in our present collection of 
chemical facts; tlie decomposition of euchlorine, wlticli 
has been compared to it, is merely an expansion of matter 
already gaseous. The heat and liglit produced by its rare¬ 
faction, in consequence of deconiposiiion, depenh, ])ro- 
bably, on the same tause as that wlm h proiluees the flash 
of light in the discharge of the air gun. 

The mechanical iorcc of tl.is compound in detonation, 
seems to be. superior to llial of any oilier known, noi even 
excepting the ammoniacal lulmmalmg sliver. The velo¬ 
city of its action appears to be likewise greater, 

J am, my dear sir, with great respect, ^cry sincerely yours, 

H. Daw. 

Vol. 42. No, 185. 1813. N XXXIII. Par- 
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XXXfll. Particvlars of the succes^ul Treatment of a Ca^e 
^ Hydrophobia; ivith Observatlms, ^c. Rice 

WiNNE, Apothecaryf Shrewsbury. 

On ihe morning of January the 2t2d, 1613 , a itrange 
pointer bitch was observed by a voong woman on the road 
reading from Monkmoor to Shrewsbury. She thought 
there w'as something uncommon in her look ; and having 
a mastiff dog along with her, which was in the habit of 
attacking every dog she set him at, she immediately en¬ 
deavoured to put them' to fight, purposely that the road 
iplight be free for her escape. The mastiff, inste||||iif ad¬ 
vancing, instantly slunk behind, and seemed mo^Kght- 
ened. The poinier then flew at the fcniaie, ana^we her 
tibak ; she did not receive any further injury. The bitch 
pirttceeded, and was met by a man driving cows, by one of 
whicli she was attacked, and in the encounter the cow was 
bitten in the leg; but upon its being washed and examined, 
rtte owner could not peretive th.it ihe skin was broken. 
The pointer next entered a house, and bit a kitten, which 
was destroyed j—Irom thence she went to Kmstrey (about 
two miles distant), and, witliour the least jirovocation, bit 
a greyhound, which was likewise killed; she then pro¬ 
ceeded to Chilton, about a mile kirihcr. A little beyond, 
on the road, she attacked a cliiid who v\as carreing a bas¬ 
ket of meat; the meat was ibrown down, but was not 
noticed by ihc bitch. Sb*; repeatedly flew at the child, and 
lore her boiuiel and cIolIics, but did not indict any wound. 
The child, alarmed, ran forw ard to Atehani, which is but 
a short distance, and seeing ihc dog coming that way, she 
cried out tor belli. A man ludo.uiing coal was going to 
her assistance, when the lute!’., without barkincr, or giving 
any other warning, lu-Jud nuder ihc uj;ii£on and ailackcd 
him ; she Hcov iv\o -^r liiice times ai Ins lace, and, vvhen he 
was e.Kleiu'onring to protect bini'clt, site hit him in the 
left hand. She then er.rsv.od the mad, and attacked and 
bit a dog, which was de-amyed. Siie was pursued about 
half a mile, and v j-t shot hv a keeper belonging to the 

Right M (monf'aliie Loul fhr^-. n k. 

Abraham C u-k, jet;‘.t. SS, the pcr.ion who was bitten by 
the pointer bit'jh, is ,;1 inuldic stature, ol’florid complexion, 
at limes suffcr.s tmni d\spi psi.i, and alter great exertion, 
or txceas in drinkioir, has been subiect to tainiui'*' tits. In 
about an hour after he was bitten iti tlic band, he was per¬ 
suaded by his {'richuli to walk to blircw'sbury; and the 
bitten part was excised by Mr. Tliomas Sutton, surgeon. 

The 
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The wound soon healed, and he cKintinued in good health 
and spirits, always making light of the accident, until 
Friday the 5lh of February, on the morning of which 
day he first began to complain of an uneasiness and 
soreness in that part of the hand where he had received 
the injury. On Saturday, and Sunda)', it became gra¬ 
dually worseand on Monday morning, after an al¬ 
most sleepless night, he arose with increased pain and 
soreness in his hand, attended with head-ache, ‘ sick¬ 
ness, and great oppression at the pit of his stomach; his 
breathing was difhcnl.t; and his bowels werje costive. 
Noti|hhi|anding, he went to his >y.ork, but very soon 
cainJHKh worse. He was prevailed upon to drink some 
war^PP^r, and was ininiediately seized with violent and 
CJ.ccssivc vomitings of green bile. He with di^cuUy i®- 
lurncd to his home, and on his way was much distressed, 
as he believed the people who were passing by were deter¬ 
mined to ride over him ; and he felt chilled, and very un¬ 
comfortable, at the appearance of the river, which he pass^ 
over. His wife seeing him so ill (without having any su¬ 
spicion of the nature of the disease) pressed him to drink 
some water; he showed a great dread of it, and could not 
be prevailed upon to drink any, assigning, as the reason of 
bis objection, the {)ain and vomiting he etcperienced after 
swallowing the hetr. She then procured some surfeit 
water, to w hich he made the same objection ; she pressed 
it to Iris mouth, but his looks so terrified her she cannot 
recollect whether any was swallowed; if there w'as, it must 
have been a very small cjuantity. All the symptoms rapidly 
increased: his eyes w'cre infiutned, and staring; his t'a&t 
was likewise inflamed, and his features were contorted, and 
indicated the greatest distress and anxiety ; it was with 
diiliculiy he was detained in his bed, and he appeared to be 
watching, and anxious to escape some object iltat occa¬ 
sioned his distress. At lljis time (about one o’clock P.M.) 

I was passing through the village, and was desired to visit 
him. J found him in the situation related. In a very 
jfchort lime allcrwards, his left hand, arm, and his head W'cre 
convulsed. 1 pressed him to drink some water, but could 
not [irevai!; and although I did not observe any additional 
hoiror at the momeni I ofi’ered it, sull it was evident he 
was so much convulsed as not to be able to drink. 

Being convinced in my own mind of the nature of the 
disease, 1 was anxious for the advice and assistance of my 
niuch-esteemcd friend, Mr I'homas Sullen; yet I was also 
aware that no time should be lost, and that the delay of au 

N 2 hour 
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hour might hazard the life of our patient. The puke wa® 
from 70 to 8o beats in a minute, varying in strength and 
regularity. 

I had recourse to the abstraction of twenty ounces of 
blood, taken from a large orifice, and the time of taking it 
did not exceed six minutes. He fainted, and remained for 
an hour with scarcely a perceptible pulse ; and it was evi- 
de^ the whole time, his disease was abating. Hrs coun- 
telrance became more composed, and much paler ; his eyet 
were less inflamed ; the convulsions ceased ; and when re¬ 
covering from his faintness, his first request was that he 
m^ht be allowed to drink some water; and was 

brought to him he seemed much U> enjoy it. isHpleft 
him ; desiring, if any return of his disease loof^l^e, I 
might be immediately acquainted with it. I sent htm pills, 
co^aining, to each dose, one grain of opium, three grains 
of the submuriate of mercury, and one grain of Jamesk 
powder, which were directed to be taken every three hours. 

Tlie pulse, on Monday afternoon, after the bleeding, and 
after the faintness had subsided, was reduced to 53 beats in 
the minute, and was regular. [The same alteration took * 
place after the second bleeding, and did not exceed 60 du¬ 
ring the remainder of his illness.] 

On Tuesday morning, at seven o'clock, I again visited 
him; when 1 was informed that between four and five 
o'clock the preceding afternoon his bowels bad been freely 
opened, and previous to his taking any medicine. They 
had not again been moved, nor had he any feeling as though 
they were likely. He had drunk coffee, and balm tea, in 
the night; but he had an aversion to them; it still hurt 
him to swallow. He had made a sufficient quantity of 
water, which was high-coloured, but without sediment. 
He had slept a little, at intervals, but was much distressed 
by dreams of hearses, and various accidents, but all of 
which he said had not troubled him half so much as when 
he yesterday thought he was pursued in his room by a dog. 
He seemed agitated, and said he was dreadfully ill, and 
should never sleep again, 'flicre were convulsive startings 
in his hand, wrist, and shoulders. He told me he thought 
there was something alive in his wrist. He refused to take 
either coffee or water. His countenance was Composed 
and thoughtful; he said his neighbours had been making 
a noise on purpose all night, and every thing went through 
his brains. He started at the slightest sound, or motion ; 
and his sense of hearing was morbidly acute. The pulse 
was full, but unequal, beating about 80 strokes in the mi¬ 
nutes; 
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nute; his connUriance was rather flushed. I considered 
it necessary to repeat the bleeding*, and when about ten 
ounces were taken, he fainted ; his pulse was again scarcely 
to be felt. He continued in this state for aSout half an 
hour, and he was perfectly composed and free from- con¬ 
vulsion. 

I visited him again that afternoon, about five o*clofck. 
His wife, about three o’clock, for a moment observe^ a 
twitching in his shoulders; he had regularly taken the suH- 
nauriate of mercury, opium, and James’s powder, but his 
bowels had not been again relieved. The part of his band 
of ^^diik;he had complained was still sore upon pressure; 

directed every eight hours to rub m one drachm 
of tne^trong mercurial ointment, and to continue the 
pilh. He still complained of pain about the middle of the 
chest, particularly when he swallowed liquids; and in cid^* 
sequence had not taken much food; what he had sw'al- 
iowed was chiefly broth, pudding, and coffee. 

On Wednesday 1 saw him comfortable, excepting that 
his bowels continued costive ; he had a strong opening 
mixture sent him, and after taking of it twice, the purpose 
was effected. He regularly, until this lime, continued the 
pills, with the subinuriate of mercury, &c. when it was 
thought advisvtblo, as he had passed healthy bile, not to 
repeat them ofttner than once in six hours. 

On Thursday morning, when T visited him, he was 
coiTiforiabie, and had passed a good night; his mouth was 
becoming sore, ami healed. In the evening I was sent for 
to him; he had been silting up for some lime, and had 
been much fasigned, and fainted. When I arrived, his 
wife said she was sorry 1 had been troubled to come again 
that dav, as ihc lit was nothing like what I had seen be¬ 
fore, ami was not more than such as he had been accus¬ 
tomed to when lie had been drinking hard, or was much 
tired; and that it was against her consent that the messen¬ 
ger came. He had recovered by the time I reached his 
house, and 1 was satislled from appearances she w-as right; 
and I left him without any ap]irehension. 

Since that lime he has not experienced one untoward 
symptom. 1'hc medicines were continued for nine days, 
the inoiul^ remained sore for nearly three weeks. 

I here wish to mention, that immediately on my return 
from Atcham on Monday, the 8th, the first afternoon I 
visited the patient, I called upon Mr. Thomas Sutton, and 
xequested him to take the earliest opportunity of observing 

• Tlif blood in neither iiutuice appeared huffy. 

N 3 
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the case, and begged that, he would have ihe kindness id 
Suggest any thing that he thought likely to be of service. 
He and Mr. Sutton, as well as others of the profession, 
have been present. 

Observations, 

* 

In our observations, we are naturally led, firstj to in¬ 
vestigate the disease as it appeared in the dog; secondly, 
the injury which followed the wound she inflicted in the 
hand of Abraham Cook: and, lastly, the result of the treat¬ 
ment that was in consequence adopted. 

She ?s described, as not being known hy any nf||^ her 
fcyc^ w’cre^ heavy, and had a glassy appearance. Ttt^ was? 
a flow of frothy r..a!iva from her mouth ; her belly was re¬ 
markably gaunt, and the dogs she worried, although larger,- 
and superior in strength, were at once lightened and dis¬ 
mayed. Her mode of attack was sudden, and v\ithout 
warning, for In ni' one instance w'as she heard to bark : all 
of whi^i svmpioms arc related by authors as appertaining 
to canine madness. 

The illness of/^braham Cook commenced on the 5th of 
February, foil I leer, days after the accident. llelhenfii‘'t 
fM-Tceived an iniensv sensation in the part tliai was bitten. 
On the 6lb.. it gradually became more y^ainful. On the "th, 
he had vjoiepi he.?d-actie, vomitings, asul pain ai the pit of 
his stomach : his bo*- * were confined. W'lien he drank 
some beer, it aggravated his sufi'enngs. He pn.=«pecltd peo¬ 
ple were dc term i lied purposely to ride over hun; and his 
wretchedness was greatly incrca'^td by the ehiirmess he ex¬ 
perienced 3:4 he passed over the river; and aherwards, 
when he reached his home, he tcTuscd to take any liquid, 
as his pains and suficriiigs were so gieat mimediaiely after 
he had drunk the beer. At lastj hy persuasion, he made 
the attempt, and the consequence was inimcdiaie convul¬ 
sions. When he was put to bed, it was wnth dilficulty he 
was detained there. His convulsions incrcaied, his fea¬ 
tures became more distorted, his eves were suffused with 
blood, and he appeared anxiously endeavouring to escape 
some idcnl object; and such was the siliiaiiop. in v\hich he 
w-as found by the writer. He was again pressed to lake 
some water j and although his sufferings did not at the mo¬ 
ment appear to be increased, still, as far as he \Vas able, he 
persisted in refusing, and it was evident he could not dnnk. 
From the symptoms, and from the rapid increase of the 
disease, it was considereri necessary immediately to adopt 
some decisive measuresj and the writer having read the 

f successful 
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successful trealment of hydrophobia, and the imercsiing 
communications related bv Mr. Tynion and Dr. Shoolbred 
in the East Indies, he was determined without further loss 
of tirrte to j)ursue to the utmost the means that had been 
attended with such unus-ual success. I'wenty ounces of 
blood were taken Irom the aim in six minutes. He fainted; 
and the pulse could s^rcely be felt for one hour, Hia 
convulsions abated; his countenance had nearly lost all 
expression of distress; and, when he recovered, his first 
reejuest was to he allowed to indulge in that which the bare 
idea (*f, but otie hour bclore, .seemed to be a source of the 
greatest suffering. He drank some water, and was greatly 
refreshed by it. At this period, no medicine whatever had 
been lakf n, n<)r for the space ol' two honvs afterwards, and 
during the whole time In-was cmnl' rt.able. and hr. bowels 
were relieved. He now commented taLi.og every three 
hours large do«es of opium, &c, bii*, iustracl of his cou- 
timiing to enjoy ease and comfort, or fnrilicr relief from 
his bowels, his night was resUtss, and m ttie nv ining tliere 
appeared to be some reasons for aj^prehcnoing' a recurrence 
of the disease. Bleeding was again had tect’urse to, w'iih 
similar sneer?.;, excepting th'it the same e{fee< v hs mil pro¬ 
duced upon the bowels, which possibly were rendered more 
ddlicnii of action from the usr-. of toe opium, lint which 
w’as afterwards effected hv ojiemng medicine. From this 
time no fnither symptom worthy of mention oecur.'ed, and 
the jiatient perfectly recoveied. 

It might here be i^maiked, that ahhough hydrf'phobia' 
in its very far advanced stages is geiitialiy t!c.seribed w'ilh 
more force and violence of synipte.m?, yei it is p-resumed 
that the patient’s symptoms and suflerings were decidedly 
in cmi'-t ijuence of that disease. 

I’ariicular aitoniion is lequeslcd to the inniudiale altera¬ 
tion whii'h took place in the disease, after the abstraction 
of blood, and before any other remedy had been exhib’itcd. 
With ilic ie.siinumy and assnranec of Dr. Shoolfircd, the 
writer fell sanguine in tlie rr‘«oll ; and from his ow n ex¬ 
perience of the success of rapid bleedings in diseases most 
resembling hydrophobia, he believes, li adf'pted in any 
st.igc of tile disease where hheding is admissible, and in 
the manner and to the extent ret|nii\il, it will be attended 
with as great a share of success as is usual in other diseases 
imminent in danger. 

in confirmation that the success will depend upon the 
manner, and the extent, in which the operation is per- 
Ibnnt'd, the wiiter avails himself of the acknowledged high 

N 4 and 
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and able authority of Dr. Christopher Robert Pemberton, 
who, when w'riling upon the subject of venesection in in¬ 
flammatory diseases, expresses himself in the following 
language : 

“ Physicians have been struck at all times with the effect 
produced by taking the blood fr%n a large orifice iti in¬ 
flammatory diseases, and it is c*tainly a matter which 
cannot be too strongly urged as an indispensable point in 
practice; especially as the geneiality of wiiteis do not seem 
to have instituted any defined plan to regubue and secure 
the effectual performance of this operation. 1 wish, ihe.e- 
fore, to press, in the strongest terms, the abso'f"" necessity 
of attending to “that circumstance, which t fo’’owii,'. 
(Aservations niity perhaps lend to ehu-idaip 

It is true, that from s. small tirin':' •'Quantity 

of blood may be taken as I’roin ' A hut (h, tiwi 

of its flowing is so long, tiuit i, < laiion, 

which demands for its relief a siu' h. c sv- 

stem, is not in the least influenci t’ ' l.ough the ge¬ 

neral strength is much weakened ; wti' .ii ,s au occurrence 
of all others to be avoided in a disease that requires re¬ 
peated evacuations. 

“As I consider this matter (»f great consequence, I shall 
endeavour to poirfl out a melhocl, by Vvi iob a plan, of a 
more defined nature than ih.-U iiitbcuo a inpiec', may be 
given for drawing blood in inflau. diseases. 

“At prePint we are contc tccl to tucler tb.U the Mood 
should he taken from a I.irge or from ■' .!> oirifi / Ui.an 

which nothing Muely can be n.o e •. ;c ^ i untiefintd. 
The p*an, which I propose, in. ’cuct'' f])Unie ux 

taking away the blood, whicli ■ .. .miiM tcd. and not 

the size of the orifice, which cimi , 

“ I find from nuinirous c.X]/cm . ... n .o’ des’re 

for th^s purpose by difiVrenl surgeon,-, '.at win.-. Uie (iiilice 
is such as to permit eight ounces of blood to fiow in three 
minutes, that then a patient under acute infiammaiion will 
receive every benefit which is expected from the remedy. 
If it flows in a longer time, he v\ili receive less benefit; 
and, under certain cireiiimsianccs, no benefit at all, or even 
an absolute injury. 

“ I can .suppose a case of peripneumonv, wdicrein a pa¬ 
tient shall have just general strength rnough to carry on 
respiration hy the assistance of the voluntary muscles, and 
that eight ounces oi blood shall be taken from a very small 
orifice, by which the change w'ill he so gradual, in conse¬ 
quence of the time required for the blood to flow, that no 

alteratioa 

% 
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alteration whatever will be made in the disease; but yet the 
general strength shall be so diminished, that death may 
ensue. On the other hand, had the same quantity of bloocl 
been taken from a large orifice, that then the disease would 
Itave felt the remedy, and respiration would have gone on 
with less exertion of the remaining general strength, in 
consequence of the lunp being relieved by this sudden dft- 
pleiion. 

“ The great consequence, therefore, attached to the mode 
ip which blood is drawn (as on this life or death may often 
do; end), imperiously demands of every physician to im*, 
p • t upon >r>e mind of his patient the importance of the 
ir ' rit', n, the 'absolute necessity of having it performed 
I... . no'-sim 1ui!\' ^klile(l in his profession. 

• i sb... ' ' ;nit to mention, that there may now and 

b ' 1 ' (•!. , re ihe vein may not only be particu- 

'. 1 . . 1 e deeply seated, and covered with 

i. »i ‘ ; ii e orifice may be sufficiently large, 

yet a ;,!i. Miay obtrude .so as to interrupt the 

stream of blood. 1 would in such case recommend the 
Mirgeon to dilate the exierna! orifice, or even make a fresh 
orlliee. rather than persist in his endeavours to obtain the 
ona ,otv re(]nlred in this gradual way.” 

ith .s rep<'.U‘.!iv liippcued to the writer to meet with 
those hs'-asis, it seemed unavoidably neces¬ 

sary to call to hi> aid ..c above strong and competent 
meiiouv.-- • ! when he 'n. ■, been eloselv observino; the 

•’tace ''n during the operation, he has found that 

perb.'i')> ; - .■>' ■ irh rv more pulsations (varying ac- 

CiM'diiui . ■ : f'- .• i ('onstitution of the patient) be- 

'oie ill'- d > ", there is a perceptible increase 

« ■) jxiuei e.n tl;! b.ng in the action of the heart,— 

thi' hear: '.< ■ i to M'uggle against being reduced to a 
stale Ilf “ubjivf ’u . .uis particular action of the heart is 
generally suceceded by dmnnislied power in the circulation, 
and by which he is assured the disease has felt the re¬ 
medy.” He likewise wishes to add, that when the in¬ 
creased action of the heart begins to take place, the patient 
is generally very urgent that the bleeding might be discon¬ 
tinued ; hut it is absolLUcly neccs-sary, in the writer’s opi¬ 
nion, in exlrcine cases, to proceed the one step further, 
namely, until faintness is produced. He prefers any other 
position for the patient to be placed in during the operation 
to one that is recumbent. 

Before these observations are concluded, it might be 

well 
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tvell to refer to the case of a Serjeant Clarke, related by 
Mr. Bcllingen, Assistant-surgeon of the 1st Foo% and dated 
Trichinopoly, February 26th, 1813, and inserted in the 
Times paper, August 27th, under the title “ Hydrophobia.*’ 
It is there considered “ a case which appears to contradict 
this fortunaie and promising one” (alluding to the success¬ 
ful case published by Dr. Shoolbred)^ In this instance, on 
the 23d February, at nine o’clock, a large orifice was opened 
ill the patient’s arm, and about 40 ounces of blood were 
taken. The patient complained of excessive languor, but 
did not fuinii yet some of the symptoms were diminished. 
At four o’clock bleeding was tried again ; he struggled so 
much during the ojieration that the quantity CM>uld not be 
exactly ascertained, lint it might be Ironi to 16 ounces. 
The pulse, after this bleeding, fell so low as to be scarcely 
discernible near *hc wrist, and tow'ards the clo>e he vomited 
a quantity t>f ropy phlegm mixed with frothy saliva. He 
cotitinued to stri gglc violently for some time, then fell 
quiet for a few minutes, and expired about a quarter bcfoie 
five. 

After a f;;w forihcr remarks, Mr. I’ellingcn concludes, 
“ that blood letting in this case had a timely trial.” Rut 
it must be recoileeted, that in the first instance (although 
the qiiaiititv nt blood t?kcn was forty ounces) the patient 
only complannd of excessive languor, but did not faint. 
During the second ideeding, the pulse was scarcely liis- 
cernible, but this was not three <|uaiters of an hoar before 
the patient d’ed. 

Without wishing to show any disrespect to the opinion 
<)f Mr. Relhngen, might it not be inferred, that the first 
bleeding w as Incomplete ?—for although the 40 ounces were 
taken, his patient did not faint—rand that he was weakened, 
and the disease too far advanced for the second bleeding 
to have a chance of .success ? 


XXXIV'^. Ejipefim(-nts on (npillary Syphons u ilh electrified 
und with healed Liquids, 

To Mr. Tltloch. 

—lx repeating the well known experiment of causing 
water to flow in tC constant stream from a capillary sy¬ 
phon, by means of the electric fluid, it struck me that this 
effect might be produced also by means of heat, hec.nisi; 
in many instances the electric fluid so nearly re.serobles it. 

1 accordingly 
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1 accordiiigly filled a metallic cup with cold water, arid 
suspended it from a stand, placing in it a thernioroetcrv. 
and a capillary syphon, from which the water dropped ai 
the rate of three drops in two minutes. On placing an 
Argand lamp umler the cup, the drops, in a short time^ 
succeeded each otlier somewhat Jasler than hcforc, and 
when the w'ater reached the hoiling point, they amounted 
to three in one nmiute, or rather more. The bore of this 
syphon was very small, and elliptical; equal, pci haps, to a 
Cylindrical one of I-50th of an inch in diameter. 1 after¬ 
wards repealed the experimenr, with a syphon having a 
much larger bote, about 1-16lh of an inch in diameter, 
from which the water issued at the rate cf 150 drops in a 
minute, when the thermometer stood in it at Co'’. The 
cup was now' suspended as belore over an Argand lamp. 
As soon as the water became warni the drops ieil much 
faster; at 110° of the thermometer they cooIJ scarcely 
be counted, and at 130" a constant stream was produced, 
which eontimicd to inrrease in quantity, verv slowly, till 
the water hetran to boil, when it ceased to increase. As 
•the water cooled, the same pliEenomena took place in an 
inver'C order. 

Whclher the efl’ect wai produced by eUctrieiiy or lieal, 
when the large syplion was U'«ed, the appea.anees were very 
nearly the same. The only difference was. ih::t the elec¬ 
trical fluid Scattered the walei as it is&ucd Ironi the syphon, 
rather mort? than the heat did. 

1 confess that I am at a loss what to deduce from these 
experiinenis, though they ecitainly seem to indicate a near 
connection between heat and electricity. 1 should be 
obliged to some of vour correspondents for ilteir thoughts 
on this subject, if they ihtnk the e,\perrnent worth notice. 

Is the electric fluid on)} a p.cculiar modiiiealioii ot heai ? 
or, Is heal a modification of tl».ctricit\ ? 

When the above expetiimnt efficted bv electricitv, 
Does It act on the vvaier in t)ie ftnm of heat, bv rendering 
it more fluid ? And when tht e.\pcnmeni is cfleeted by- 
heat, Does this cause the water to flow faster by rciuleiiiig 
it more fluid r 

1 am avvate that if the cltctiical fioiU acts on th'* water 
in the form of heat, 'dms rendc’ing it moie fluid, no heat 
becomes sensible; and this circum-tancc scenes to pnwe, 
that the heat and electricity pn'duee tlie efl'cci, above de¬ 
scribed, in different ways. Then, I would ask how the 
effect is produced ? 

If, sir, the experiment which I hate described is new, 

and 
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and you think it worth making public, I shall thank you 
to insert what 1 have written in your valuable Magazine. 

1 am, sir, yours, &c’. 

Lwkeard. Sept. 17, 1813, CoRNUHICNSIS, 

The ^^inci(lence of effect noticed by our Correspon¬ 
dent does not necessarily indicate idenliiy of cause. An 
electrified body has a di.sposition to give off its charge ; and 
inov^eable matter, forming the electrified bodv, or in con¬ 
tact with it, will be disposr d to go off in .small poilions, 
each of them perfornting the office of a carrier to remove 
part of the electric charge, as in the familiar exfjeriment 
with light bodies thrown on a charged plate. In this w-ay 
we may conceive motion to be given to the electrified w’ater 
in the capillary tube, tending to throw it off. 

The similar effect produecd by heat may be accounted 
for from the increased tenuity of the liquid, and the en¬ 
larged aperture of the capillary tube, by the action of the 
heat, both tending to increase the discharge.—T. 


XXXV. On a Siihstance from the Elm Tree, called Ulmin» 
By Jamls Smithson, LVy. F.R.S.^ 

1. The substance now denominated Ulmin was first 
made known fey the celebrated Mr. Klaproth, to whom 
nearly every department of chemistry is under numerous 
and great obligation sf. /‘;- 

Ulmin has been ranked by Dr. Thomson, in his System 
of Clicmislry, as a ihstinct vegetable principle, on the 
ground of its possessing qualities totally peculiar aiul ex¬ 
traordinary. It IS said, that though in its original state 
easily soluble in water and wholly insolultle in alcohol and 
ether, it cliangcs, when nitric or oxymuiiatic acid is 
poured into its solution, into a resinous substance no longer 
soluble in water, but soluble in alcohol ; and this singular 
alteration is attributed to the union to it of a small portion 
of oxygen which it has acquired i'rom these acids f* Being 
possessed of some of this substance which had been sent 
to me some \ eats ago from Palermo, by the same person 
from whom Mr. Klaproth had received it, I became in¬ 
duced, by the foregoing account, io pay attention to it, 
and have observed facts which appear to w^arranl a different 
etiology of its plisenumtna, and opinion of its nature, from 
what has been given of them. 

• From the Philosophical Transactions for 1813, part 1. 
f Dr, Thomson’s Syst. of Cliem. vol. iv. p. 636. Fourth edition. 

The 
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The ulmin made use of in the following experiments, 
had been freed from the fragments of bark by solution in 
water and filtration, and recovered in a dry state by the 
evaporation of the solution on a water bath. 

2. In lumps, ulmin appears black ; but in thin pieces it 
is seen to be transparent, and of a deep red cofbur. 

Jn a dilute state, solution of ulmin is yellow; in a con- 
centiatcd one, daik red, ar.d not unlike blood. 

When solution of ulmin dries, cither spontaneously or 
by being heated, the ulmin divides into long narrow strips 
disposed in tays to ih.e centre, which curl up and detach 
themselves from the vessel, and the fluid part seems to draw 
together, and becomes remarkably protuberant. Solution 
of ulmin slowly and feebly restores the colour of turnsol 
paper reddened by an acid. 

3. Dilute nitric acid being poured into\i solution of 

iilmip, a copious precipitate immedatcly formed. The 
mixmre was thrown on a filter. The matter which has 
been considered as a resin remained on the paper, and a 
clear yellow liquor came through. 1'his yellow solu¬ 
tion, on evaporation, produced a number of prismatic 
crystals looking like nitrate of potash. They were tinged 
yellow by some of the resin. This mixture, heated in a 
gold dish, ilcflajfrated with violence, and a large quantity 
of fixed alkali remained. ^ 

Dilute muriatic acid caused an exactly similar precipita¬ 
tion in sokation of ulmin to nitric acid, ami the precipitate 
was the same rcsin-like substance. Tlic filtered liquor af¬ 
forded a quantity of saline nialtcr, which, after being freed 
by ignition Irom a pot lion <d' dissolved resin, shot into 
pure white cubes of muriute of potash, as appeared bv de¬ 
composing them by nitric acid. 

Sulphuric, phosphoric, oxalic, tartaric, and citric acids 
occasioned a similar precipitation in solution of ulmin. 

Distilled vinegar produced no turbidness in it; and the 
mixture being exhaled to dryness, at a gentle heat, was 
found to be again wholly soluble in wat. r. JJut when the 
mixture was made to boil, some decomjiosition took place. 
Oil adding inuriaiic acid to a mixture of solution of ulmin 
and distilled vinegar, a precipitate was produced, as in a 
meie solution in water. 

'rile nitric and muriatic acids received a small quantitv 
of lime and iron from the ulmin, and I believe also a little 
magnesia ; but these can be considered only as foreign ad¬ 
mixtures. 

4. To acquire an idea of the quantity of potash in nlmin, 

four 
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four grains of ulmiu were decomposed by nitric acid. 
They afforded 2*4 crains of resin-like matter. I'he rntratc 
of potash obtained was heated to deflagration, in small 
quantities at a time, in a platina crucible .to free it from 
resin. 'Phe alkali produced was supersaturated with nitric 
acid, dried ,#.d sli ghily flteed. It then wefghed I'2 grains. 
If we admit half of nitrate of potash to be alkali, this w'ill 
denote of potash in ulinin. 

Five grains of ulmin were decomposed by muriatic- acid. 
Tli^ resinous matter weighed 3*3 grains, an^l the muriate 
of pot.i-'h, after being ignited, dissolved away from the 
charcoal, diiecl. and again made red hut, weighed 1*4 grain. 
If we suppose 2-3ds of niunatc of potash to be alkali, this 
will indicate -jJ/u potash in ulmin. 

Two grains of ulmin were made red hot in a gold cruci¬ 
ble. It then weighed only 1*03 grain. The form of the 
flakes was iiilato degree altered ; but they had acquired the 
blue and yellow colours of heated steel, of which they bad 
likewise the metallic aspect and lustre,and could diflicultly, 
if at all, have been distinguished by the eye from heated 
Mcel-filings, or fragments of slender watch-springs. Water 
immediately destroyed their metallic appearance. 

Muriatic acid, poured on, caused a strong effervescence, 
and formed muriate of potash, which, fr4|ed from all char¬ 
coal, and niadis^xcd hot, vveighed^O'C grain, corresponding 
to tVo potash in ulmin. 

These experiments assign about l-5lh for the quantity of 
potash in ulmin; but as it is impossible to operate, on so 
small a scale, on such substances without loss, it is pro¬ 
bable that it even exceeds this pro[)orlion. 

5. The substance separated from ulmin by acids has the 
following qualities: 

It is very glossy, and has a resinous appearance. 

In ium]>s It appears black ; but iii minute fragments it is 
found to be transparent, and of a garnet-red colour. 

It burns with flame, and is reduced to white ashes. 

Alcohol dissolves it, but only in very small quantity. 

Water likewise dissolves it, but also only in very small 
quantity. Acids cause a precipitate in this solution, though 
this resin-Iike matter apj)ears neither to contain any alkali, 
nor to retain any of the acid by mratfis of which it was ob¬ 
tained. 

Its solution in water sdiSms to redden turnsol paper. 

Neither ammonia, nor carbonate of soda, promotes its 
iolution in cold water. 

On adding a small quantity of potash to water in which 

it 
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*t lies, it dissolves immediately and abundantly. This so- 
lutioit'has all the qualities of a solution of uimin, and, on 
exhalation, leaves a matter precisely like it, which cracks 
and separates fponi the glass, and does not grow moist in 
the air, See. „ ^ 

Hence it appears that ulniin % not a single vegetable 
principle of anomalous qualities, but a combination with 
potash of a red, or more profterly a high yellow matter, 
which, if not of a peculiar genus, seems rather more 
jelaled to the extractives than to the resins. ^ 

English Uimin, 

I collected, from an elm tree in Kensington gardens, a 
small quantity of a black shining substance which looked 
like ulinin. 

It was Ipcadily soluble in water, and the solution was 
in ctklour and appearance exactly similar to^ solution of 
ulmm. 

This solution, exhaled to a dry slate on a water-bath, left 
a matter exactly like uimin, and which cracked and di¬ 
vided as uimin does, when dried in^he saine uianner. It 
did not, iiowever, rise up from the w'atch-g’ass in long 
stiips, like the Sicilian kind ; but this may have been owing 
partly to its sniart^juantity, which occasioned if to be spread 
very thin on the watcll-^as^, and partly lo^s ccuitaining a 
eonsiderahle excess of alkali; for it differed also from the 
Palermo uimin by becoming soft in the air, and its solu¬ 
tion stroneiv restored the blue colour of reddened lurnsol 

C V 

paper. 

Nitric acid, added to a filtered solution of this uimin, 
in'inediatcly caused a precipitate in it, and the filtered solu- 
tiin., on evaporiiilon, afforded nuaierous crystals of nitrate 
of pot.-i-eh, 

l iiis Enl;li^h uimin made a considerable effervescence 
with aceto(i‘< acid, wlnedi the Palermo uimin had not been 
ohscTveil to do. 'Phis acetous solution, in which the acid 
was in excess, w as exhaled eliy, and repeatedly washtnl with 
spiiit of wine. No part of the brown matter dissolved. 
Water dissolved this brown rc*i<linnn rcadilv and entirely. 
This solution did not sensiblv icstt're the bine colour of 
reddened turnsul pajidl*. Exhaled to a dry slate, tlic matter 
lel’t did not sejiaiate from the watch-glass cjiiitc as freely as 
Palermo uimin, wliich had bceii^reaied with acetous acid; 
but It seemed no longer to grow' moist in the air. Redls- 
solvcd in water, and nitric acid added, the mixture became 
thick from a copious precipitate. 

The 
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Tlic fpirit ^ wine eontained quantity of ffcetate of 

The exce&B of alkali, in this English ulmiqa il^ay he 
oi»ing to the tree from which it was> coiled'.ci-jiaaving heen 
affected with the disease which produces ibe alkalinfe plcer 
to^which th^Ulbn is stibje^ 

Sap of the Elm Tr.ee, 

Thinking that the production of ulmin by the ^3^^aIlt 
might not Be the consequence of disease, and mat it^iglit 
exl#in the healthy sap, a bit of elm tw'ig, gathered in fhe 
beginning of last July, was cut into thin slices and .^jg^^ 
in water. It afforded a brown solution, like a solutiOit-^of 
nlmin. Exhaled to dryness, this solution left a dark-bi;n«tit 
substance, in appearance similar to ulmin,; but on adding 
water to this dry mass, a large quantity of brown glutinous 
matter remaiBcd insoluble. 'J'he mixture beingnhssown on 
a filter, a cl^0‘ yellow liquor passed, which may 
tained ulmin ; but the quantity w'as too small to admft of 
satisfactory conclusions. 

Perhaps older wood, the juice of which was more per¬ 
fected, would afford otiler results, since ulmin appears to be 
the product of old trees; but the inquiry, being merely 
collateral to the object I had originally m view, was not 
persevered in. ^ * 
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!5CXXVI. On tke Duratif/n of the gn-minaliM Fagulty of 
Seeds. By ]\I. Saint IJilaike’*'. 

It is tolerably well ascertained that the seeds of some 
species of plants preserve their genmnalive fac ulty for se¬ 
veral years, that great numbers lose it at the end of a few 
months, .and that it is even necessary to sow some kinds 
immediately after their nialurisy. IJut we have too 
scanty materials on which to fuiind aiiy opinion upon 
the species, genera or families winch enjoy for a longer or 
shorter time this iacuiiy, or wiiich lose it speedily. E.x- 
perienced gardeners have nevertheless certain data upon 
this subject, and ihcTollowing may be regarded as perhaps 
the most satisfactory ; 

<‘The seeds,” says M. Dumont duCoiirset, of the la- 
biated umbelliferous plants, and of those which contain a 
nucleus or a kernel, in ^icral all the aromatics, asteriae, 
irides, fruxincllaK, aconita, dauphinellae, and of those of a 
great many bulbous plants, and most of the large trees, rise 


* Mag, Enci/cl. May IS 11, p. S9. 
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mticU r^ore ^’'<.‘>t$inly, ^hei»^town#imin«dyiilely, m ft short 
timelier their mau:/:ty;, than in apring: severfti, 
sproVt in the season, but tnfl^ not if kept 
'*'1 'he inotlproustpseeds, the grasses, a ^at 
pfti|| #■ the cri’.citenK'P fttsd th^eguminous plants, those of 
the cuciirbituce: ;:v and of thii||bid and niy|||^lftfits, those 
t^’ljlich arl^’tc stained in jtone^ir capsules, or surrounded 
a succulent pulp, preserve their gernninative and sound 
two to eight years. 

Others, and these are but few in number, kewsdll 
.do^er, and it is a kind of phsenomenon when we ^ the 
the sensitive plant and Goyava germinating at the 
".exj^ratiorf of twenty or thirty yeart.” 

'/ fr^fhus, according to M. Dumont de Courset, twenty^.or 
. ,4hiity years would be the longest term for the duration of 
/this faculty. But in the Philosophical Transitions, voj. xlii. 
^r. ^rtm Triewaids relates that some niel^ seeds found 
» in^^03, in the collection of Lord Mortime^^ith an ,en» 
velope dated 1700, were sown, and gave dowers and very 
good fruit. In the xliiid volume of the same work, Mr. Roger 
Gale, informs Mr. Collinson that ^eral melon seeds ktspt 
for thirty-three years also bore exiPlent dowers and fruits. 

7'o the above I shall add what ba$ been communicated 
to me by M. l>g|fontaiijes. tn arranging the scefis of the 
Museum of Natural history he found a^aricot (French 
bean) which belon[:ed to the Herbarium oo'ournefori, and 
when sovvu^ gave dowers and fruit. Besides, we know from 
Linnseus, that the seeds of the leguminous plants preserve 
their germiua,tiv^e power for a long time. This variation’m 
the duration of this faculty has not escaped the notice (ed* 
botanists: but they have not yet elucidated, by experiments 
repeated upon all the families and upon a great number of 
genera, this phamomenon in vegetation, nor determined 
month after mouth, and year by year, the species of seeds 
which successively lose their germiiiative faculty, as weU 
as those wliich preserve it for a long time. It was wida 
this view that I attempted a tedious experiment, of which 
the following is the result. 

Forty-five years ago Bernard de Juslieu made a cdllecdcm 
of the seeds of all the families, and of a great number 
the genera. This (||liection still exists with M. AiUony 
Laurence de Jussieu, who kindly permitted me to /taki^ 
what I pleased. The seeds are inclosed in .small boxmif 
and wrapped in a paper upon which Bernard de 
has written their names. 1 mention these circumstanoca^ 
to show how old they were, and because it is necessary Ip 
Vol. 42. No. 1S5. Sept. 1813. O knpv 



I JO On the Dvraiiosn^^jbei^gfrminaJ&m Fei^Uy of Seeds. 

know how these^ seeds have been preserved^ because. by 
taking’ particuJar care they might be preserved still iooger 
ftoin l^he contact of the air. ^ > 

At the beginning of May*IBOg, I sowed onJfe= comnlon 
hed 3AO species of seeds of ^ families and of a great 
ber of genera. ^ 1 shall notsKnutely enter into the particu'^ 
lafs required for this cxpmmetu, which lasted eighteen 
saouths, but shall give the results of niy observations, 

*l1te following in the first place are the na|nes. 
ACeds^'hich came up. 

Camnacorus. 


:} 




Canna Linn. 




Cannacorus Aniericanits minor 

Asphodelus albus. 

Ceyba viticis folio, caudice aculeato. Bombax 1. 

rhaseoius semiue tamarij||di. 

Anagyris fetida. 

Galega frut^ens, ilore purpureo, fuliis sericcis. 

Ptelea trifid^ta. 

Paliurus aculeaius. 

Ceanothus Americanus. 

hdaking in all ten spt^cs. As the serond year since the 
sowing has not pa^sed, ix is possible that some of the seed^ 
will still come up during the sectjnd or third year. Among 
these ten species, we ought to remark lhe|two caiinse and 
the asphodeli, tUr seeds ol which ag: furiiisned with a large 
perisperma, wbT^ does not seem to have imured their 
preservation: for we generally observe that^the seeds 
mrnished with a perisperma, like those of the umbelliferous 
plants, the rubiacese, &c. speedily lose their gcrmiuutive la- 
culty. 

In making this experiment, I observed that in many 
seeds the embryo was preserved in a good state, that it 
sw^elled like that of new seeds at the moment of germina¬ 
tion, when the humidity and heat are first developed ; but 
that it perished sonic lime afterwards, because the cotyle¬ 
dons being obliterated could not transmit to it the juices 
necessary to its development. 

In order to establish a point of comparison between 
these old seeds and fresh ones, I sowed upon ihe same bed 
about 300 species of seeds gathered the preceding year for 
the Museum oi Natural Plistory, ancj^chosen as much as 
possible from among the same genera as the old. Being 
desirous of knowing the period which both kinds took to 
come up, I made a note of it in my register. I observed 
tltSI the old seeds, which ought to have germinated within 
the year, took less time to uu so than tHe new ones; and 

that 
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that two old speci«1ii the palifirus add the eeancUhus^ which 
gei! 4 ^inate only during the second and third j'carV in the 
aowingn annually made at the MiiBcum/rose at the end of a 
few' days# Does not this pro^c that many perennials, like 
ttif ^aliurus, ceanolhus, &c:^o not come iip until the Se* 
'^cond or third year, hecause tipfenibryo lias not yet attained 
its neces^ry degree ot‘ maturity? or that Ihe juices con- 
t^ied in the cotyledons arc not sufficiently elaborated,-^ 
"twthl&thit) admit, as ha!> been done generally, that the en- 
^refopes of the seeds are too hard, and cannot be pierced 
b^, the endiryo until two or three years expire ? This 
Itpinion apjteais to me so much the more erroneous, as, in 
nipst fruits or seeds the valves or envelope open naturally^ 
'and without any effort: it can only be admiiied in a very 
< small number of eircumstanccil^ and 1 shall add in favour 
of mine,^ fact which was related to me bvjM. Thouin the 
eldar, the accuracy of which is well knowV||namely, that 
gaipeners always prefer for melon beds, suclfseeds as have 
been two or three years gathered, to those of the preceding 
year. 

XXXVII, .Additional Remarks on the State in which Alcohol 
exists in fminuted LujtiOrs. By William Thomas 
Bkandk, /Jb. F.R.S* 

ri'^ , ^ , 

i. HE exp^iinents and observations contained in this paper 
are intended as supplementary to a communication on the 
same subject, which the Uuyal Society has done me the 
honour to insert in the Bhilusophieal IVansactions for the 
hear 18111* 

On that occasion, I endeavoured to refute the commonly 
received opinion respecting the production of alcohol du¬ 
ring ihe distillation of fermented liquors, by show'ing that 
the results of the process are not affected by a variation of 
temperature equal to twenty degrees of f’abrenheit’s scale; 
that is, that a similar quantity of alcohol is afforded by 
distilling wine at ISO' and at 200^. 

I also conceived that any new arrangement of the ulti- 
niaie elements of the wine, which could have given rise to 
the formation of alcohol, would h-^ve been attended with 
other symptoms of decomposition, that carbon would have 
been deposited, or carbonic acid evolved, which in the ex- 
]>eriments alluded to was not tlfe case. Upon such grounds 
f ventured to conclude, that the relative quantity of alcohol 

• Frpm the Philosophical Transactiont for ISIS, part i 
i Philosophical Transactions, page 337. 
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might be^timatedl l^imhtnitling ;hein to ^ care* 
fill 4UtiUationy and by ascertaining the speci6c gravity of 
the distilied liquor with the precautions which I hive 
SMtrly described. ‘ 

This conclusion may be jHccted to, by supposing that 
the lowest tanperature, sir which the distillations were 
performed, was sufficient for the formation of alcohol from 
me elements existing in the wine; but it is nut easy, (b 
coticefve how this siiould happen, without some of fhose 
otherbhanges which I have just noticed. 

It has been stated, in my former paper, that the separa¬ 
tion of alcohol from wine, by the addition of subcarbonate 
of potash, is prevented by the combination of the alkaline 
salt with the coiourii>ig>ej(Mactive, and acid contained in 
tiae liquor. 1 have also sIlKtiy noticed some uni^uccessful 
attempts to sej^rate these substances by other nihans than 
distillation. 

In prosecuting the inquiry, this difficulty has been ^r- 
mouDied, and I shall proceed to show that alcohol may be 
separated from wine without the intervention of beat, and 
that the proportion thus afforded is equal to that yielded by 
distillation. 

. When the acetate*, or subacetatef of l^d, or the sub¬ 
nitrate of tin t are added to wine, a dense nisoluble preci¬ 
pitate >s quickly Ukrined, consisting^f a combination of the 
metallic oaide with the acid and colouring-extractive mat¬ 
ter of the wine; and when this is separared by filtration, a 
colourless fluid is obtained, containing alcohol, water, and 
a portion^of the acid of the metallic salt, provided the latter 
has not been added in excess, in which case a part remains 
undecom posed. 

The acetate of lead and the subnitrate of tin produce the 
desired effect of separating the colouring and acid matters, 
in the greater number of instances ; but they are less rapid 
and perfect in their action, and not so generally applicame 
■ as the subacetate of lead §, which is the substance that I 
commonly employed. 

The following experiment was made w'ith a view to as¬ 
certain the effect of this salt. 

* Sufar of lead. 

f tFormedbjr boiling two parts of sugar of i<»|K with one of finely pow¬ 
dered litharge, in six pan* of water. The solution eheuid be preserved in 
well closed phials, as it is rapidly Recomposed by attracting carbonic acid 
from the atmosphere. Even while hot, a portion of carbonate of lead is 
formed in it. 

i Prepared by dissolving protoxide of tin in cold dilute nitric add. 

§ The dRct of this salt upon colouring matter was first pointed out to 
me by Mr. £. M. Noble, of Chelsea. 

Tw^y 




T«renty measured of alcobd}, *spedii|c 
Vrere mixed with eighty measures of dtstiMed water edtourra 
with logwood, and rendered sHj^tiy acid by supertartrate 
of potash. Four measure# of a concentrated solution 'of 
the subacetaie of lead were ad^d to this mtxtuih, and the 
whole poured upon a filter. ^ prieeipittte-'Was thus col¬ 
lected of a deep purple colour, which appeared to consist 
of joxide of lead combined with tartaric acid and the co**' 
louring-extractive mister. 

The filtered liquor was perfectly transparent and cdTbur- 
lesf, and afforded, on the addition of subcarbontue of pot- 
osh, 10,3 measures of alcohol*. 

Finding that the separation of alcohol by subcarbonate 
of potash from mixtures of ^rit aftd water was nearly 
complete, and that colouring-eMPtciive matter and tartark: 
acid migh’f be removed from such mixtures the snbace'- 
fate uf lead, I proceeded to examine wine by iHich modes of 
anJ^sis. 

The following results were obtained by these and other 
comparative experiments. 

1. One part by measure of a concentrated solution of 
subacetate of lead was added to eight measures of common 
port .wine: the mixture having neen agitated for a few 
minutes, was p^red upon a filter.—Th«^ filtrated liquor 
was perfectly colourless,*^ and the additiorPof dry subcar¬ 
bonate of potash effected a rapid separation of alcohol f. 

One hundred measures of the wine thus treated afforded 
62,3 measures of alcohol. 

3. Eight ounces of the wine employed in the last expert- 


• Pure MibcHrbnnate of potash, obtained by i^iitinpj the carbonate, wae 
employed hi these experiments. I found that about lit,6 parts of alcohol 
were separated in tlie course of four hours, by the additiou of 50 parts of 
tlie subcarbunate to a mixture of 20 parts of alcohol by measure with 80 
of distilled water, and that no furthei separation took place I'he alcohol 
ii always slishtly alkaline, probably from cuntuiitirig a small portion of the 
solution of the subcarbonate, or of pute .HKla ; but as this did not interfere 
with the object of the experiment, it was not particularly attended to. 

When the subcarbonate was added to a mixture oi four parts by measure 
of alcoiiel with 96 of water, no separation was cdected.—A mixture con¬ 
taining 8 per cent, of aUohul ,iilt)rilcd .'.bout 7 ^varts—one cuntsiming 16 
per cent, abtmt and where the proportion of alcohol exceeded 16 per 
cent, the quantity, iodirated by the action ui the subcarbonate, was always 
within 0,5 per cent, uf the i^al proportion contained m the mixture. So 
tli.it in the examination of wines containing Ie«s than 12 jxer cent, of alco¬ 
hol, the metliod described in the text is ^somewhat exceptionable. The 
above experiments were made io glass tubes varying in diameter from 0,5 
inch to 2 inches, and accurately graduated into lUO parts. 

f WJten any excess uf the subaceutc had been employed, a portion of • 
carbonate uf lead was thrown down; but tins did nut ituerXere with the 
subsequent separation of the alcohol. 
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ni^Bt were disHMei^' in glass vessels, as described in my 
farmer pai>er.—The specific gravtiy of the distilled liquor 
at the temperature of 60*^ was 0,975S(0, which indicates 
2,fi.30 per cent, bv measure of alcohol of the specific gra¬ 
vity of,8250. ' V . 

3. Eight ontices of the Mnie wine were introduced into 
a retort placed hi a sand heat, and the process of distiiiatinn 
was stopped when six ounces had passed over into the re¬ 
ceiver, After the vessels were completely cooled, the por¬ 
tion hi the receiver w'as added to the residuum in the retort. 
The specific gravity of this mixture (ascertained with pro¬ 
per precaniions) was ,9884, that of the original wine 
?s:0,9S83 *, 

When care was taken to prevent the escape of yapnnr, 
Bb change of specific gravely wa*^ protluccd in the wine by 
^ee repetitions of the above process. •* 

' Similar experiments were repeated upon Madeira, sherry, 
claret, and vin de grave, wines difi'ering in the relative 
pffjportions of alcohol, colouring matter, and acid which 
they contain, and the results were as decisive; so that I 
conceive it is amply proved, by experiinenial evidence, that 
t>o alcohol isybrMcc^ during tlie distillHiion of wines, and 
that the whole quaivity found, alter distillation, prc-exlsud 
in the fermented liquor. 

It has been frequently asserted, that a mixture of alcohol 
and water, in the proportivuis I have stattd ihein to exist in 
wine, vyould be much nuue effectual in pro ducing intoxi¬ 
cation, and the general bad effects of spiiituous liquors, 
than a similar quantlry of ilie wine itself. But this is true 
to a very' limited extent only: when brandy is added to 
water, it is some lime before the two liquids [frrf’eclly r'oni- 
bine, and with alcohol this is more reinaikably the < ase; 
and these mixtures are warmer to the taste, and more 
healing, if taken in this stale of inipeirect union, than 
when sufficient time has been allowed for their jierfect 
mutual penetration. 

I have al.o .ascertained that distilled port wine t.asUs 
Stronger, and is more heating than the wine in its original 
Slate, and that tliese qualities arc impaired, and the wine 
reduced nearly to its oiiginal flavour, by the addition of its 
acid and extraciive matter. With claret, and some other 
wines, containing less alcohol and more acid than port, 
these circumstances are more readily ])erceivcd ; and lastly,' 
if the residuum afforded by the disiillatiun of JOO parts of 

• This experiment was suggested in the Edinburgh Review for Novt-in- 
btt Ibll. 
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port wine be added to 2® parla of al6obo! And 8B df w^ter 
(in a state of perfect combination)» the mixuire it pr^'jsefy 
analogous in its intoxicating eflecu to port wine of ah 
equal strength. 

In the table annexed to my former paper, it appears that 
the average quantity of alcollnl contained in port wine 
amounts to 23,48 per cent.; but two of the wines there 
alluded to are stronger than any T have since met with, and 
were at that lime sent to me as “ remarkably strong and old 
port.” 1 have lately examined a number of specimens of 
the better kinds of port wine in common use, ancT the re« 
suits of these experiments lead me to place the average 
strength of 22 per cent, of alcohol by measure. 

A pdrt wine procured for me by Dr. Baillie, and to which 
no brandy had been added, afiilkled 21,40 per cent, of al^ 
cohol: another specimen ot a similar description, put into 
nij hands by an Oporto merchant, contained only 19 per 
cent.; it is the weakest port wine I have met with. 

The other results given iu the table agi’ee perfectly with 
those of subsequent and more extended experiments. 

XXXVIII. On ElectrkUy by Position or Induction. By 

Ez. Walker, Esq. 

To Mr. Tilloch. ^ 

Dear Sir,—-In my paper on Mr. Bennel's Electrometer, 

1 asserted that eleciru ity b\ position or induction * does 
not vanish as soon as ilie electric is removed, though Pro¬ 
fessor Hobtsou and other writers on electricity are of a 
contrarv opinion. 

The iVofessor observes, that the mechanical phteno- 
niena ol eleeiricity may be expressed in a lew simple pro¬ 
positions. I'hc iTUisl general tact that we know, and from 
which all the rest may be deduced, is the following. 

“ If anv body A is electrified by any means whatever, 
and if another body B” (supported by an insulating stand) 

“ is brought into Us neighbourhood, the last becomes elec¬ 
trified by position. 

“ The mere vicinity of the electric renders the conductor 
electric, and the elaclricity ceasc^ on removing the excited 
surface f.” 

• “ It will he convenient,*’says Dr. Rdbi-'on, “ro dlsiinpiihh thi« last elfc- 
tric.d state by a particular name We will call it Aott'j.tO; tu y«^u>o}i or '* 
Jiuli.ieti hi/iuiiinii/. li is induced by pusiticii with regard lo tlte penua- 
jiciitly electrical body.’—Eacjcl. Sup. vol. i. p. ^(>B. 

I Rncycl. Brit. ^up. vui. i. p. 571. 
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' t ' * 

Bul^thts Pro^8§op*8 ejtpjentneiits do not apjicar to hafe 
beetis made with ali 'that circumspection which is ncceslai-y 
16 investigate a “ general fact.’* Indeed, it will be easily 
conceived, by those who are acquainted with the philoso- 
pljKcsd lal^ri^ of Dr« Robison, that he must have taken 
many of his propositions on the authority oi others; for it 
secths. impossible, that all the facts which a|>pcar in 
writings should have been verilied by himself. 

From the following experiments, which were often re- 
pet^ted with much care, it appeturs that a conductor electri-*' 
lied by position retains the electric fluid a long t-.ine after 
the ejiciied surface is removed. 

Experiment 1.—-A conductor AB, consisting of a brass 
rod twelve inches long, with a hall of the sanle melal fixed 
>ii each t‘nd, w'as placed upon an insulating st^d. A 
ss tiihe^ being excited by rubbing it with silk, was 
rought near the end A, but not within the stril^ing di¬ 
stance. The pith-ball eltctrometcrs, which were suspended 
firom the ends of the conductor, diverged, and on examina¬ 
tion the end A contained the resinous electricity, and the 
i|!nd R the vitreous. 

The lube being removed, the balls at B collapsed aiul 
immediately diverged again w'ilh resinous ckctficity, the 
end A continuing in the same state; and when the air 
was favourable for the experiment, the cuiulucti>r showed 
signs of resinous electricity for more than an lunir after. 

. Explanation. 7'hc conductor in its natural stale con¬ 
tained the two electric flu'.rls in such intimaie union as fo 
exhibit no m^rks of their existence. Hut when the excited 
tube wa» brought near A, it ariractcd the resinous electri¬ 
city towards that end of the ccmductor, and repelled the 
vitreous lo'wards the other end. 

Now it may be easily understood, that the same powei 
which repels the vitreous electlicity towards B, will, at the 
same time,yb/ce some part of it out of the conductor at 
that end into the air, and consequently the conductor 
AB w'ill contain less vitreous electricity than resinous; and 
when the excited surface is removed from the neigbbour- 
Imod of the conductor, the resinous electricity will pre¬ 
vail, which will not vanish when the excited surface is re¬ 
moved. 

As the particles of the same fluid repel one another, the 
charge of a conductor is continually dissipating, till all 
electrical signs vanish; and it will be easily conceived that 
this dissipation will increase as the fluid is' condensed: 
^erefore an increase in the electrical energy applied at A 

will 
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will increase cond«nsai1oa 4t»(i dissipation'6f the fluid 
at the other end. / ■. 't ^ 

These facts explain the properties of Mf. Beftrwft's ciec* 
trometcr in a very clear and satisl'aetory manner. 

When the g^lass of that instrnnteni is about four or fitre 
inches in diaiXKier, and the gold-leaves cut so i^rt asttorf 
to, touch its interior surface^ it will appear eitident, to those 
who are at all acquainted with electneal esliwrimcftts, that 
the cap and gold-leaves form an insulated conductor, simi¬ 
lar to the conductor described in the preceding experiment, 
and the gold-leaves will exhibit the same pbaMioment as 
the pith l)a!Is suspended from live cdnduclor at the end B, 

For a more paiticular account of Mr, Bennet’a Electro* 
meterj’see Phil. Mag. vol. xli. page 415. 

The fbllowiiig experiment sh.>w8 in a very clear and de¬ 
cided manner, that vvheti an excil^d surface is brooghl ne*r 
one end of an msidated crmdnetor, electricity of the sailht 
kind as that of the excited surface is repelled from tb* 
other end. 

Two insulated c inductors, AB and CD, were plated in a 
right line, with their ends nearly in contact} and a glass 
tube excited by a silk rubber being brotighi near the end 
A, Hut not wuhin the striking distance, the ends A and 
C became in-gitive, B and D positive. 

But when ihe conductor AB was removed to some di¬ 
stance from CD, and the tvibe at the saim^instant removed 
from the vicinity of both ; the two conductors became per¬ 
manently elecrnfed,—AB was negative and CD positive, 
because the excited curfacc had afiracted ihe negative fluid 
out of CD into AB, and repelled the positive out of AB 
into CD; and moreover, some part of the po%itive had 
been repelled into the air from the'end D; lor the con¬ 
ductors became negative, when brought again into con¬ 
tact. 

L^rui), Sept. 8, ISia. Ez. WaLKEM. 


XXXIX. An Account of a Journey hy the Gentlemen at- 
tached to the Neiv York Fur Company, from the Pacific 
Ocean to the Missouri^ as collected from the Gentlemen 
themselves. 

On the 29 th of June 1812 Mr. flobert Steiiart, one of the 
partners of the Pacific Fur Company, with two French- 
inen, Messrs, itamsey Crooks, and Robert McClellan, left 
the Pacific Ocean wilh dispatches for New York. 

After ascending the Columbia river ninety miles, John 

Day, 
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Day, one of 4h^ bnnters, .became perfectly insane’and wai 
Rent back to the main establishment under the charge of 
some ii)|(Jians: the remaining six pursued their voyage up- 
ivards of 900 miles, when they happily met with Mr. Joseph 
Milk&r, on his way to the mouth of the Col umbia : he had 
been considerahly to the south and cast among (he nations 
called Biackarms and Arapahays, by the whom he 

was robb^ ; in consequence of iviitch he stifrere^ alm'crst 
every privation human nature is capable of, and was in a 
state of starvation and almost iiiidisy when the party met 
him* ? 

Th^* now had fifteen horses, and pursued their journey 
for the Atlantic world, without any uncommon accident, 
until within about 200 miles of the Rocky^iMouutains, 
where»they nnfcrtunately met with a party of the Crow 
Indians, who behaved with the most unbounded insolence, 
jmd were solely prevented from cutting ofi the pa^jy by ob¬ 
serving them well armed and constantly on their guard. 
They however pursued on their track six days, and finally 
stole every horse belonging to the party. 

JSome idea of the situation of those men may be con¬ 
ceived, when we take into consideration ihat (hey were 
now on foot and had a journey of 2<)<)t) miles before them, 
J500 of which entirely unknown, as they intended and pro- 
St^cuted it considerably south ol Messrs. Lewis and Clark’s 
route: the impossibility of carrying any quantity of pro¬ 
visions on their hacks, in addition to their ammunition and 
bedding, will occur at first view. I’he danger to be ap¬ 
prehended from starvation was imminent. 

7’hey however put the best face upon their prospects, 
and pursued their rouic towards the Bockv Mountains at 
the head waters of the Colorado or Spanish Kiver, and 
stood their course l^.S E. until they .struck the bead waters 
of the great river Platte, which they iiudeviatiugly followed 
t 04 ts mouth.—It may here be observed, that this river lor 
about 300 miles is navigalile for a barge ; from thence to 
the Otto village, withih 45 miles of us entrance into the 
Missouri, it is a mere bed of sand, without water sufficient 
to float a skin canoe. 

^rom the Otto village to St. Louis the party performed 
their voyage in a canoe furriisluai th«an by the native.^, and 
arrived here in pcifect h<‘alili on the 30ili of last month. 
Our travellers did not fiear of the war with Englaiul until 
they came to the Ottos : these people told them that the 
Shawanoe Prophet had sent them a wampum, inviting 
them to join in the war against the Americans ; that they 

answered 



Travels in fTorth America* S l Sf 

*. 

ansviereif the fuessenger, that they cooU inake more by 
trapping beaver than making war against the AmerLeans. 

After crossing the hills (Kocky Mountains) fhcy^ happily 
fell in with a small party of Snake Indians, from whom 
they purchasi'd a horse, who relieved them from any further 
carriage of food, and this faithful four-footed companion 
performed Lh«t service to iht* Otto vihage. They wintered 
on the river Platte about duo miles from its mouths 

By infor-tfiation received from these geiUicmtiv, it appear* 
that a journey atioss the coniment of'Norih America , 
might be performed with a waggon, tliere being no obstruc* 
lion in tlie^hoie route that any person would dare to call 
a mounfaitf, in addition u» its ficing much the niosl direct 
and short one to go from this place to the mouth of the 
C<>fuinl#a river. Any fotme party who may undertake 
this journey, and arc loltrahiy acquainted with the different 
p}ac< s whicre it wi.nld he necessary to lay up a small slottk 
of ptovisions, would not he imp. ded, as in all probability 
they would not nurt with an Indian to iulerrupt tfieir pro¬ 
gress ; alihoui'.h <.n the olfuT route more north there are 
almost in-^unmmntahlc hanicrs. % 

Messrs, liuiu, Ckk kt-, Aliilcr, M‘Cleilan, M'FCenaie, 
and about no men, who kft St. l.ouis in the beginning of 
Alarch ISll for the Pacific Ocean, reai lied t'ne Aricoras 
village on the 13lh dayof.lnnc; where meeting witn some 
American ininiers who had bf'Kii the tirtcedmg year on the 
waters of the OoUimiiia with Mr. iltr.ry, and who gave 
an account of tfie route by vvhich liiev pa.-.sed being far 
preferable (in point of prtjcanng witi^ facility an abun* 
daut .supply of food ai all times, as well as for avoiding even 
the probability of seeing their enemies Uic Black Feel), to 
the track of eapiains Lewis and Clark ; the gentlemen 
of the expedition at once abando:itd their former ideas ol 
passing bv the falls of the Mis-ouri, and made the ncces* 
sary arrangements for conimencmg ifieir journey over Irmd 
from this place. 

Eighty horses were purchased and equipped by the 17th 
of July, and on the day following they departed from the 
Aricoras, sixty persons in mimbcr, all on foot except the 
partners of the company. In ifiis situation they proceeded 
for five days, having ciosscd in that time two considerable 
streams which joined the Missouri below the Aricoras; 
when fiiuling an inland tnhc of Indians calling themselves 
Shawhays, but know n among the w hites hy the appellation 
of Cheyennes, they procured from these jH'ople an accession 
of forty horses, which enabled the gentlemen to furnish a 

a horse 
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horse for every Iwo mei^, Steering about W^S.W. ihejT 
passed the small branches of Big River, the Little Missouri 
above its forks, and several of the .tributary streams of 
Powder River,.one of which folloWed up they^ound a band 
of fbe Absaroka or Crow nation cncai^ed on its banks, 
at the foot of the Big Horn mountain. 

^ For ammunition and some small articles^i^’ e^fQ^anffed, 
a1) their lame for sound horses with thcsl^'-; but^ 
although this band has been allowed, by ivhp 

» kflow's them, to be by far the best behave^, tritlr, 

it yiras only by that unalterable determinatioh ofithf gentle-- 
;nM» to avoid jeopardizing the safety of ibe,^p^ty''Y|thuiit 
at thi^ame moment submitting to intentioiiaf JnistHts, 
they left this camp (not possessing a greater fotce li^ati^tbe 
white^ without coming to blows. 

The distance from the Aricoras to this mountain is 
about 4M) miles over an extremely rugged tr^t, by no 
means furnishing a sufficient supply of water; hut during 
tl»j twenty-eight days they were getting to the ba*% of the 
monntain, they were only in a very few instances without 
abundance of buffialo meat. 

Three days took them over to the plains of Mad River 
(the name given to theBigHorn above this mountain), which 
following i5>r a number of days, they left it where it was 
reduced to thirty yards in width, and the same evening 
reached the banks of the Colorado or Spanish River. Find;* 
ing docks of buffaloes at the end of the third day’s travel on 
this stream, the party passed a week in drying buffalo meat 
for the residue of the voyage, as in all probability those 
were the last animals of the kind they would meet with. 
From this camp, in one day, they crossed the dividing 
mountain and pitched their tents on Hnback’s Fork of Mad 
River, where it was near 150 feet broad ; and in eight days 
more, having passed several stupendous ridges, they en¬ 
camped in the vicinity of the establishment made by Mr. 
Henry in the fa 1 of I8i0, on a fork about 70 yards wide 
bearing the name of thii gentleman j having iravellt^ from 
the main Missouri about poo miles in 54 days. 

Here abandoning their horses, the party constructed 
canoes and descended the Snake or Ky-eye-nem River (made 
by the junction of Mad River, souih^t Henry’s Fork) 
miles^ in the course of which they were obliged by the 
tervi^on of impassable rapids to make a number of porl^ 
ages, till at length they found the river conlined between 
gloomy precipices at least 200 feet perpendicular, whose 
banks for the most part were washed by this turbulent 

stream. 
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MFeairi) which for 30 miles was *'continoal 8ucce8a^)n of 
falls, -cascades and rapids. Mr. Ci*opk8*s canoe had split 
and upset in the middle o/ a rapid, by which One man was 
drowned, nafned ^ntonie Clappin, and that gentleman 
saved himself onl^ by extreme exertion ia swimming. 
From the rcpeltted losses by the upsetting of canoes their 
stock o##r»s$i|bns was now reduced to a bare sufficiency 
for five totally ignorant of the country whcrt th^ 
wcre^ and’ nb^tlccessful in meeting any of the natives froi)]i 
whom ,the^‘«Nbdlj|'hope for information. 

Unal^ft'ib'proceed by water, Messrs. M*IUnzie, M*C1^|- 
lan and$ Meed out in different directions inclining |^wti 
the <river5ftpiL;the purpose of finding Indians and miying 
horaea.*Mr.Crooks, with a few men, returned ioHenry||ForK 
for ihosp^bey had left, while Mr. Hunt remained wim the 
main body of the men in trapping beaver for their support,. 
Mr. C, firwfSng the distance much greater by land than they 
had con Lem plated, returned at the end of three days, wl^rg 
waiting five more expecting relief from below, the near ap¬ 
proach of winter made them determine on depositing all 
superfluous articles and proceeding on foot. Accordingly 
on the toth of November Messrs. Hunt and Crooks set 
out each with 18 men, one party on the north and the 
other on the south side of the river. 

Mr. Hunt was fortunate in finding Indians with abiin- 
daiice of salmon and some horses; but Mr. Crooks saw 
but few, and in general too miserably poor to afford his 
party much assistance. Thirteen days travel brought the 
latter to a high range of mountains through which the 
river forced a passage; and the bank being theif only guide, 
ilicy still, by climbing over points of rocky xidges prelecting 
nUo the stream, kept as near it as possible, till in the evening 
of the 3d of December impassable precipices ot immense 
height put an end to all hopes of following the margin of 
this watercourse, which here was not more than 40 yards 
wide, ran with incredible velocity, andiWas withal so, foam- 
ingly tumultuous, that even had the opposite hank been fit 
for ihfiir purpose, an attempt at ratting would have been 
perfect madness, as they could only have the inducement oT^ 
etuling in a watcrygr 2 ive a series of hardships and privations, 
to' w^ch the most harl^' and determined of the human 
racojhuist have found hiijiself inadequate. They atteinj^^ 
to cn^b the mountains, still bent on pushing on j but after 
ascending for half a day, they discovered to their sorrow 
that they were not half way to the summit, and the s®bw 
already tod deep for men in their emaciated state to pro¬ 
ceed further. 
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Regaiiiin^the ri^erbank^ thty returned up, and on the third 
day nwt with Mr. Huhl and party with on« horse proceed¬ 
ing downwards. A canoe was sq|?n made oFa horse’s bide, 
and in it was transported what meat U«#^^f)iil®‘spar(f'to Mr. 
Crooks’s starving followers,, who, lor"^ Irrst lS days after 
having the place ot deposit, had suhsisicd meal in 

twentydour hours, and in the last nine dawlliidisdic^i only 
one beaver, a dog, a few wild cherries, aimv|dll|pt?kasin 
soles, having travelled during these twenty-i^|i^%j^'^tTea$t 
5oO, miles. For the next lour days, botll^'ll^W^htinued 
tin ihe river without anv other support^lhflitf‘wljat'liltle 
rosd^uds and cherries they could find : hut luckily 

fell in with sonic Snake Indians, from w'hondVtbcy 
hors^, giving them three guns and some other for 

the same. Starvation had bereft J. B. Frovest nf m^^biises 
entirely; and on seeing the horse-flesh on the"opposite 
«hore, he was so agitated in crossing in a skin dahoetbat he 
uiteet It and was unfortunately drowned. From ^ence Mr. 
Ilunt went on to a camp of Shoshonics abohrQO miles 
above, where procuring a tew horses and a guide he set out 
for the main Columbia, across the mountains to the south¬ 
west, leaving the river where it entered tlic range, and on 
it Mr. Crooks and five tnen unable to travel. 

Mr. tl. lost a Canadian named Canicie by starvation, 
before he met the Sliy-ey-to-ga Indians in the Columbia 
plains; from whom getting a supply of provisions, he soon 
reached the main river, which he descended in canoes, and 
arrived without any further loss at Astoria in the month of 
February. 

Messrs. McKenzie, M'CIellan and Kecd had united their 
parties on the Snake river mountains, through which they 
travelled twenty-one ilays to the Midpoi Hiver, subsisting 
on an allowance by no means adequate to the toils they 
underwent daily; and to the smallness of their number 
(which was in all eleven) they ailiibute their success in 
getting with File tt|b where they found some wild horses. 
They soon alter reached the loik called by captains Lewis 
jtnd tMarke, Kooikooske; went down Lew'is’s partly, and 
the Columbia wholly by water, without any misfortune 
except the upsetting in a rapid o|^r. M‘ClcHvin’s canoe; 
although ii happened on the ^rst clay of the ye»p>i yet 


ligieal exertion they clung to tliesranoe till the others 
^nie to their assistance. Making their escape with the 
of some rifles, they reached Astoria early in January. 
rn rce of the five men who remained with Mr. C#4okg, 
aftaid of perishing by want, left him in Febfuary on a Mnall 

river 
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river on the road by which Mr. Hunt had palled In quest 
of Indians, and have not since been beard of. Mr. C. had 
followed Mr. H’s track i|^ the snow for seven days: biU 
coming lo ^low ^^lrie, he lost'ex^ery appearance of the 
traccf and was caoiif^lied m pass the remaining part of win¬ 
ter in th#rnu|^^ains, subsisting sometimes on beaver and 
horse! l^^their skins, and at others on thek success 
ia fi|jd|pg*jrodrei Finally, on the last of March, the other 
only Cfti>^i'^^)cing unable to proceed, was left with ft 

and Mr. C. wiih John Day, finding 
the and^Sudidtentiy diminished, undertook from Ittdi«|i 
infor 4 |i)stipn-^i|ross the last ridge, which they bappil^f ef* 
fect€d..«artd "Inched the banks of the Columbia by the mid¬ 
dle whete, in the beginning of May, they j^li in 

with^ft^^rs,. hteuart, having been a tew days before strip¬ 
ped of'eVery thing they possessed by a band of villains near 
the falls, '^n the lOih of May they arrived safe at Astoria„ 
the principal cstahlishment of the Pacific Fur Company* 
within Ift miles ot Cajie Disappointment. 

Xr.M Observations on the Stratification nf Slate. By Mr. 

William Ckuighton. 

To Mr. Tillodi. 

Sir,—In vour la<t number, page 116 , Mr. Farey accuses 
Mr. Ilakewcll of iiiHccuraev in describing the stratification 
of slate, the pecnliarilit s of whiefi can scarcely have escaped 
ob'iervation ; but I am induced lo offer a lew remarks there- 
upttn, as the woik of Mr. Jameson the gCvignost is imper¬ 
fect, and Mr. tiakewell’s Infioduction to Geology not sa- 
iisfaeiorv tm tins subject, with which Mr, Faiey seems 
unacquainted. 

The lamin:e of argillaceous scliistns are not only found 
perpendicular lo ihe straiificaiion, but form various angles 
wiih it, which arises from the ^'lIata being thrown into 
waves having ditfereiit widths and steepness of sides, with 
a considerable proporlionaie length: the schistus of these 
strata''has its iaminre perpendicular or nearly so to the hori¬ 
zon, and in the du^tion as the lengiii of the waves^; 
it hM therefore a diver|ity of angles to the siratificati^.; 
and as the perpendieular depths continue the same, lKc 
transverse thickness is greatest at the top and hollow of the 
waves, gradually becoming more or less thin on the sidl^^ 
according to their declivity: when strata of grau-wack^ al» 
lemate, the thickness of them is nearly uniform, in whidf 

respect 






^respect 4lte fr^fi the jjchistose part of tha 

rock. The whole rtiai^j|«^s originally'formqa a hori? 
fsontal positiou, and while soft to have been forced^^nto un* 
diilattons: the graii-wacke is mei^lly heujj;; bu|i,the s^istus, 
being crystaliiacd in perpendicular [^;i^capa|>le of 
on^acli other, has acconiiribdaied itsefrio^ siiwaiiqi^ae- 
• scribed above. 

Part of the north side ofCharnwood Figipi 
be one side of a large wave, ranging vv’y 
schistns not far from east and w'est; hut^ 
and southern declivity are to be fu^ 

W^H^ioreland and the south of Scotland^ 
of stratification ; but the best I have' 

Braybead near Dublin, the schistus rocks 
ifiouftains between that place and Kiliarneyj 
of their waves and lamiine of the schistose 
fbrmly about N 70® E. 

The south-east boundary of the Granipian^Tonountains 
has the argillaceous schistus parallel to its st|^^cation, 
and to the adjacent micaceous strata, in a direction liearly 
N 55® £; but that this parallelism is uniformly the case 
with primary schistus, and distinguishes it from secondary 
,or transition rocks, 1 am not pr8;)ared to consider as' cof* 
reut, though inclined to entertain such opinion. 

T am, sir, yours, &c. 

Soho a«irBirmingham, Wm. CbEICHTOK. 

SepuSQ, J8i3. 

XIaf, Intelligence and Miscellaneous Articles, 



IONIAN ISLANDS. 

TThe extensive works going on at Corfu by orde,r of the 
French Government have led to the discovery of various in¬ 
teresting articles. 

{t had been long since known that an ancient city was 
i^tuated in. that pa|| of the island iv,Inch ex tends* bet ween 
one of its old harbours and the sea at the foot of the small 
biij St. Pantaleon. It is here we find the temple of Palear 
potis (the ancient city) changed into a church, as.^ is *tn- 
nottneed by an inscription on thi ^ ornice of the gateway, 
(i^erto, however, we have had to pr *se ideas of Us ex- 
topography, or name. ® 

The remains of ancient aqueducts, the great quantity of 
mioa, inscriptions, and ancient columns, along the sea- 
«oast to the ppint of Aperama, far from the positmo of 
JNeapolU, induce a belief that .the city extended that length, 

ah4 
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ttncl excite an idea very similar^o that which the, anciems 
have transmitted to ns on the subject. At all events^ it 
'enables us more accurai^ry to ascertain the boundaries of 
the aheieht^it 

' At three'difFcrIm points ■within the inclosufe,of the an- 
cieitt city ih^c are remains of a stone aqueduct. 'Ihis 
aqn^;jLkiip| in the lower <parts, sustained by arcades, a 
which we still see at the level of the ground 
7 or SOO metres. The piles aie 1 metre 
fiO'^^rKMcrai^lfonir, by l metre 40 cemimeircs in thick- 

of the arcades is 3 metres 
^’qucduct dievv its waters from a ridgb ter- 
il^ii^jjj^^lount St. Helena. Subsequent excavations 
tlie sprinirs and reservoirs IVoni wlMch the 
w'aS^^^^^blained. 

A distance from the place wher6 this aqueduct was 
discover^, a circular waler pipe of balked carlii was found. 
The sjp^e dirceicd towards the convent of St. Theodore has 
been IilWlled in the part exposed. It is 4 cenliinelres by 
6 metres and 40 cenlmictrcs long. 

In the environs were found large quantities of stones for 
budding, but in such a stale of confitsioti that nothing 
could be traced of their fornur condition. A note was 
taken of their position, however, that their destination 
might be traced from oiber circum'=itanccs. h^any bricks 
and other articles of baked earth were found at the same 
time. 

On digging more to the caslw'ard, a conduit-pipe was 
discovered cut into the tnja^ and which seemed to be of 
considerable length. This conduit was two feet wide and 
nearly six feet high. It seemed to have been made with 
the pickaxe, and might probably have been constructed to 
collect the w'aters of lilt ration, and ^’urni^h an artificial spring, 

ITicse monuinents announce that what the ancients have 
told us of the maguificence of the works of this city is 
not exaggerated. As to the waters, Homer informs us that 
there were two fountains constantly S[)ouling water, one 
of which watered the gardens of Alcinons and the other 
flowed through canals under the windows of the palace, 
forming afterwards a Ijjipre hasin for the use of the citizens. 

Near the sail pits, ^icl still within the limits of the; an¬ 
cient city, several tombs have been found, of which thelicst 
preserved is formed of large square bricks 44 centimetres 
ill extent. According to what \vc can learn, tliice or four 
were placed on each side, as many above, and one at 
each end. 

Vul.42. No, 185, Sept, 1813. 
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: ^ase^ onwTc&d alhS smaH copper utfftf- 

sils, are found daily. Wdf know that thd* art of makiPg 
earthenware had been wonderfulIy»|S|rfected in this country ; 
and if we may judge by the number o£ the objects and the 
details which have been given of then^^e shs^l find that 
tbeSancients have not exaggerated, (^ai attention has 
been paid to the upper parts of,the small lamfut^pfin which 
attf^represeuted in has relief erotic scenes of ll^ry i6||iet^e- 
eurlon. 

^i^^ents of columns and several 

been found, and particularly Of 

ni^j^Huted columns. One of these shafttj^;.|^~tii|^i^te 

16 wmimetres in diameter, another 87 centin|g^^-^|dlpe 
fJcgant.amall heads have also been found, 

Ifemak^itb very elegant drapery, and several oth^^^|[&“tti 
marble: a leaden bow very well preserved,and v^lgHhs 
of an oval form and of less diameter than an*Wg^ with 
the inscription KAAj:STPATOr, I'hcse were proWbly the. 
balls which served for the sling of some hero amdnfg the 
CoTcyrans. 

In another place further off, a stone arch has been dis¬ 
covered with several holes on the surface, which seems to 
indicate that it was an oven for bAing clay. Some are of 
opinion, but probably erroneously, that it "was a hydraulic 
machine. 

In the same environs, at a place called Straties^ there 
was found an ancient bronze vase of middling size and 
without handles : it contained a large quantity of silver 
tnedals. The greater part of these medals are in high pre¬ 
servation, they are of Dyrrhachium, an ancient Corcyran 
colony, now called Durazzo, a city on the shores of Epirus. 
These medals liear the usual emblem of a cow suckling a 
calf, and on the exergue v\hat archaeologists regaid as the 
gardens of Alcinoiis, w'ith ,ihe epigraph ATP and the club. 
The only tliflercncc which we have to remaik, is, that the 
cow is turned to the l|;ft, instead oi' being to the right, as 
upon all the medals of this colony. Among these medals, 
^ome have been found belonging to Corinth and Siphnos 
with the Sphynx, and belonging to Corcyra with the 
diota to the right and the star in the exergue : other Cor-* 
cyrau medals of third rale size ItlS^e on one s'de young 
Bacchus crowned w'ith ivy, <*n the other a w'injied Pegasus, 
a laurel on his head, and at his hind feet the prow' of a 
ship with the monograms A. K. K. : others have the inscrip¬ 
tion 0AAAKPOT and 4>IA£INIAAS : others the name of 
Ihe king of Macedon Demetrius. At the same spot where 
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the vnse was found, brotise si;^n witb-largiSi hcadiy 

and a s>T>aU golden calf. ^ '4: * 

The tnoriuuu ius whieh have been discovered lit greatest 
tjuantity lye inscriptuHdaon bricks. Alrtiost all these ffag- 
nients are of thj^^ie form; their colour is generally yd- 
lovM'ih, af^ougn some are reddish. . 

'I'he .r)f the letters is more or less regular, the or- 
clinpj^ial^t is the Doric# Seveial decrees of the Senate 
of (^^yna ^'ngraved in brass, and which are Still preseMed^ 
" 0 in the same dialect. 

Ilptious contain the names of magistrat^^and 


mitaries,and tlte diffcrein districts of 
^which have been highly useful in ct 
_ topography. 

^Vper name is always preceded by the ftr^poshf^ 
'hich announces the title of the Pritannua or 
iS. We read on one for example EUiAAKAIOT: 
on another EUIBOIXK. 1'his name might have been that 
of the,f^on of L\cophron of Dudona, \^hom the Qnuncil 
of the Corcyrans admit in the number of the citizens of 
ihclr country, as asserted in the decree engraved tn brass^ 
and preserved at Corfu by the antiquary Victor Gangady. 




EniAno.iAnjopOT.KniAPnTOKAEos . axa^po^^ 
AITAI, 'I'hese three niouunicnts are in good preservation. 
The last seems to have been dedicated to Venus, The let¬ 
ters AX are wauling to complete the name. 

fPIASiNUA . EllifPIAilXIJA. In the Museums of indif- 
viduals at Corfu, we find a medal in brass exhibiting a head 
with a long beard, and crowned with laurel. In the exergue 
there is a ship with the word KOPKTPAIflN ^lAIlNIAA, 
A still more inierestiiig monument is the following: 
IXTONIIX. Tt is the name of a mountain celebrated iti 
tlie history of Corevra. I’hucvdidcs informs «s that upon 
this mouniain 500 Corcyrans saved themselves, haying 
escaped from a massacre occa'iioned l)y a civil commotion. 
This mountain still preserves its nao'c. 

Another not less important is tliefollovvinfr: fpAAAKPOT. 
Strabo thus denominates a promontory ot Corcyra, w'hich 
was probably barren and devoid ot trees. Besides the above 
^inscription, aie cups, urns, lamps, sn^all statues, idols, bas- 
reliefs, heads of nvnuphs, ^ro. 'Phe substance of these mo¬ 
nument? is jiartiv a pale yellow without va»uish, and some¬ 
times a deep yt;lMw with varnirii. The style is various, and 
seems to indicate that there weic vaiions si boo's of art in 
the island. Some are in high preservation, others not. 
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, ' * 

Hie Tontaii Aoadeitty w|||||i|^ubt pbHi&b more eompTefo 
detaHs. ' ' — ' : • 

A sixth volume has appeared at FTankfort of Leoilhard*s 
Manual of Mineralogy, embellished with geological mapa 
and drawings. Among the principal anjSes contained m’ 
the yplnine are some mlr.eralogical observations made by 
M. Schnltz during a journey to the inountaia des Gcatfs' 
in Siberia in 1802 and l8o3 : Ai explanation Of th^. new 
ayst^s of mineralogy of Werner and Tondi, the Wnalysia- 
. of ttyb varietit-s of porous stones, and a singtdar'Vgriety' 
of ig w'ite found in Saxony. Tlie volume is il^rniimitfall by 
of the pt incipal works which have appiiared 
on mineralogy; and miscellaneous 4jmcts> 
with the editor’s correspondence. • >' .... 

. ' 

The booksellers Arlaria, Belutti and Company of Milam 
•‘have recently published a most magnificent work entitled 
Sioria Naturale delle Simic,’* i. e. Natural History of 
the Ape. The drawings by Jacob, engraved by Radaz, re¬ 
present an individual of each species, with a description in 
ItaHan, and a German and French translation. The work is 
arranged according to the discoveries and systems of Biifibn, 
CJuvier, GeotFroy, D’Aubenton, Lacepede, La Trcillc, and 
Audibert, with observations on the manners, dispositions, 
and iood of these animals, with the various methods olf 
ching them, and the use of their flesh in medicine. There 
re nearly 100 plates. 

Professor Wedcl-Simonsen of Copenhagen has in the 
press a work upon the Crusades and Pilgrimages uuderluken 
by the Scandinavians of the middle age. 

The Royal Society of Norway has published at Copen¬ 
hagen the first three volumes of Historical and Philosophi¬ 
cal Memoirs, by the various Members of that learned body, 

Mr, William Humboldt, brother to the Baron of that 
name, has announced a work upon the language and man¬ 
ners of the people called Basques —“ The first section of 
this work,” according to the author, “ will contain the ob¬ 
servations which I to( k occasion to inake, as well in tlie 
Spanish as in the French pait of that country. 1 shall 
give an account of the country, and of its small but in- 
ttres ing population. This sketch will be necessary tor the 
elucidation oi the language^ which is intimately connected 

with 
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Uic manneirs and local p^biiliarities. Il isj besides^ 
instructive and novel t6 be made acquainted with an active 
nation full of talents and courage^ which, situated at once 
among the mountains and on the shores of the sea, unites 
the agitatcdr. life of the mariner to the peaceful life of the 
shepherd., ,,.We there find traits of characters which are 
not .gi^erally to be found. * In order to render this p^ of 
my work as interesting as the objects require which 
io-deacribcj | have given it the Ibrm of a journal. 

second part will contain an analysis of the 
dialect, .accompanied by fragments of works qWi^lous 
agds %)ni the most distant period. This analysis win be fol- 
Io\ycd by t parallel httween the Basque, and other language®, 
in br^r to assign to the former the rank \vhicl| it%ught.to 
occupy in the various ramifications of the human languages'. 

“ in the third part, I shall communicate my researches 
On the history ot the language and of the nation. I’his part 
W’ill contain the result of my own opinions; hut I trust thaA 
the parts which shall have preceded it will throw cnougjjji 
of light on it to enable every reader to decide upon the ac¬ 
curacy of my observations.’* , 


M. Rudolphi has recently published at Berlin a collection 
of Memoirs on Natural History in general and Anthropo¬ 
logy. This volume is preceded by a Life ot Dr. I’.illas, in 
which we (ind tu voia! peculiarities little knottu as to this 
celebrated naturalist, .ind a notice of his last work. Flora 
liossi^rt, which is still unpublished. The suhjects treated of 
in the Memoirs wineli fi)iIow ari- : 1st. A new system of 
division of animals hy,ihe nerves and bi.'iin, proposed bv 
the author. 2d. The relations of heanty beiwicn the two 
sexes, a dissertation more iuL’enmiis ihan roinaikahle ibr 
solid reasoning; and lastly,I'lie muiujjlieaiion oi'organized 
bodies upon the earth. In this l-e^i wo'k, (he author un¬ 
dertakes lo combat the ojiitnoii It.iz.irdul hy L'lnitcLis,— 
that men, animals and plants issued IVom ore and ibe 
panic country to "spread themselves over the surface of the 

earth.” - 

M. Tcnnemann, who-ae excellent History bf Philosophy 
is already well knowrf? h.as given an abridgement of his 
work in German, to serve as a class book for students. It 
has apneard umier this title : Grundris^ der Grscliivhte der 
Fhilostipfno, i. e. Fouiulatioiis lor the History of Philosophy. 
The author has exhihiied in a clear and accurate view this 
vast.aiid interesting history. His abridgement v\ I'l be a suic 
guide ibr those who wish to devote their utlciiiion to the 
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Study of Ac various systems of philosopliy, and to invest 
gate their concatenation, successive developments, and, in 
short, to dive into one of the most important branches of 
Ae htistory of the human mind. JVJ. Tenncftiaun has added 
to th% small Treatise a very complete bibliographical notice 
of works relative to the history of philosophy. He his 
also apcompauied it with convenient chronological tables, 
but so perfect as those of Eberhardt, the laitef having 
takMt^ate in respect of his tables to introduce pnncift^ 
K^'the political history. The relation estab!«.h«d in 
^^learly shows the reciprocal influence of events 
upon philosophy, and 7'?ce t»er5</. M.Temiema^i hTas ex¬ 
cluded prientai philosophy from his work ; but it never^^ 
(helass appears to he important to discover the originof the 
•ystems already known, by consulting the mythology 
, and ficfions of the East, from which they took their origin. 
He divides his work into ihree parts : the first is dedicated 
|o ancient philosophy, the second to that of the middle 
tljge, and the third to modern philosophy. The flrst sec¬ 
tion is subdivided inu^three periods. 

' 1st. From Thales to Socrates: 2d, from^focrates to the 
termination of the disputes between the followers of Zeno 
and of the Academy: and, 3d, from the latter period, 
when the sceptic .^nesideipus appeared, to Nicolas of 
Hamas, .500 years after ihe birih of Christ. Each of these 
periods comprehends under difl'erent sections every thing 
which relates to each school. The history of the philoso¬ 
phy of the middle age coirprcheiuls the period from the 
, iiiiuli to the sixteenth century. 'I'his part is treated in a 
very abridged form, but the anihor neverthele-<s sobdivitles 
it iivo periods. The first comprehends the history of 
Mealiim to t'.ie eievcnlh century : atlerward> come the dis¬ 
putes of the lUalhfs and the Kominaiists from Roscellin 
to Albert the Great: then come.s the epoch of tlie niunijth 
of Realism, and liie union of the doctrine of the Church 
with the philo5oph\' of Aristotle, Iroin Albert the Great to 
Occam. The second period exietids from the renewal of 
the disputes of the Realists and the Nominalists, provoked 
by 0( cam, and which hccnred the victory of the Nominalists, 
towards the sixteenth century. iVl.Tcnnemaim divides the 
histoiy of modern pliilosopliy Into three periods: the first 
extends from the sixteenth luthc seventeenth century. Du¬ 
ring this lime the old systems were modified and couibintd 
indifferent wavs; the secruid extends to the end of the 
eighieenth cetiiury. Ndw systems arise out of the ruins of 
the old. liacou and Descartes are the first on the philosu- 
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Geology of Norway and Lapland. 

phica] arena: Kant terminates: the third extend|||i 
irom the philosophy of Koenigsh|% to our own times. ' 

On the Geology of Norway and Lapland^ extracted from 
L. Von Buch’s Travels •'in that Country. By Profesor 
Jameson of Edinburgh. ^ 

This philosopher, a native of Prussia, although a pupil 
of Warner, has submilled'the theories of his master to 
his own reason and observation, and presented the ppUie 
UHth a mom impartial, complete and interesting view 
geology, and mineralogy of the countries in which Ij feHijia 
sojonrued^ than any other traveller of the Wernenaa|udiMK 
Profe^of Jameson gives the following summary*!^%is 
gcolugicml iesearches: 

. Norway and Lapland are princtpallv composed of 
primitive and transition rocks ; floeiz rocks sDccur very 
rarely, and alluvial rucks are uncommon. 

; 2. Granite, contrary to the general belief of mkieralo* 

gists, is a rare rock in Norway and Lapland, it even occurs 
but seldom in Sweden, and it is to lie considered as one of 
the least frequent of the primitive rocks in Scandinavia. . 

“ 3. The granite frccpiently alternates with gneiss. 

** 4. A nevmr granite sometimes occurs resting ou mica- 
slate, as at Forvig ; nr connected with clay-slate and dial¬ 
lage rock, as in the island of Mageroe. 

*•* 5. Besides the gneiss, which is associated with the 
oldesi*granite, there is another of newer formation, which 
rests upon mica-slate. 

“ 6. Gneiss appears to be by far the most frequent and 
abundant lock in Scandinavia, all the other primitive rocks 
appearing in some degree subordinate to it. 

“ 7. In the island of Mageroe and in other quarters of 
Norway there appears a species of simple aggregated moun¬ 
tain-rock, composed of compact felspar and diailage. This 
rock is the Gabbro of the Italians, and appears in Norway 
to be connected with clay-slate. 

“ 8. All the magnetic iron-stone of Scandinavia occurs 
in beds in gneiss, and not in veins, as has often been main¬ 
tained by mineralogists. 

“ 9. The class of transition rocks in Norway contains 
besides gr.iywacke, alum-slate, clay-slate, *1wucstoue, and 
other rocks v^ll known to mineralogists as members of 
that class, the following rocks : (a) granite, which some- 

• Travels throii^^h Norway and l^apland during' the years 180S, 7 and 8. 
By li. Vun Buell. Translated from the German by J. Black, with Notes and 
iiiiMtrations by Professor Jameson. 4to. laid. 
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I^mes contains bornhlei^lM^^) syenite^ which contains La* 
brador felspar and tiumcmm crystals of the gem named 
zirconj (r) porphyry; (^) amygdaloid; (c) basalt;* and 
(y*) sand-stone. 

“ !€. The transition limestone of Norway is sometime* 
granular foliated, like that which occurs in primitive 
country, and contains much treraolite/* 
j^M.Von Buch found that in the red sandsfeline of Silesia 
lSn« beds of coal exist, a fact worthy the attention of 
glish coal-miners, who consider it madness to seek for coal 
in ^tricts composed of red sandstone. The auilw has 
afi^^rtaiued with some probability, that the detached 
masse^f granite found in Pomerania, Mecklenburg, and 
Brandi'nburg, which perplexed M. de Lnc and other geo¬ 
logists SQ much to account for their present position, havte 
beeti torn^rom the northern mountains from Schonen 
through Smoland in Sweden rather than from those of 
Saxony or Silesia. Smoland is desolated by these blocks of 
graitite. 'Phis inference is strengthened by the circumsiance 
<»f their being found on the small islands in the Baltic, in 
Femoe as well as in Zealand. 

. . t* 

*M. Degen took an aerial f]!<ibt in Paris oii the 15th of 
August. He a'^cciuled in a baiioon about three in the after¬ 
noon, from a platform raised on the mifUlle of the Seine, 
between the Bridge of Coneonl ancithe Ihidge Royal. As¬ 
sisted by his wirrgs, he moved horizontally from the plat¬ 
form to the Bridge Royal, when he rose nearly perpendicu¬ 
lar to the height of 5100 feel, fi)!!o\ving lire direction of the 
Seine through Paris, ic'^t he shoohi experii nee any accident, 
and was -•acces.-.ml in i>iiulm!x tlie hailoon i)v means of Ins 
wings against the wind, which was very sitong. Through¬ 
out he evinced much coolness and conra:.’t. iit six o’clock 
he ik'sct'nded in liie plain of St. Ma^tdc; at eight he re- 
to i[^aris. 

8lh of September, Mr. Sadler juniior ascended 
from Chclrenliam, and in about an hour and a half after, 
descended at Chadlingion near Chipping Norton. 

LF.CTURES. 

^Tedlcal and Ckeviicnt Lecfitres. St. George's Hospital, 
and George Street, Hanover Sejnare. —These Lectures will 
commence as usual the lirsi week of October, viz. on tlic 
Materia Medica and Practice oi Physic in the JMorning, 
from Kighi till a O^'^rter afier Nine ; and on Ciicmistry 
from a Ouarter alter Nin^e till Ten, B)& George i’earson, 

M.D. 
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M.D. F.R.S. Senbr Physician KJ^, George’s Hospital, of 
the Medico-chirurgical Imperiar Academy of St. Peters- 
burgh*f of the College of Physicians, &c. See, 

Pathological Demonstrations and Lectures will also be 
given, on Cases in St. George’s Hospital, by Richard Har¬ 
rison, M.D. of St. John’s College, Oxford. 

The Wintdi^ Course of Lectures at St. Thomas’s and 
Guy’s Hospitals will commence the breginniug of Octo¬ 
ber; viz. ' 

St. Thomas"s, AnsAomy and the Operations of Sjasp- 
' gcry, by Mr. A. Cooper and Mr. Henry Cline ; PriiKildes 
and Practice of Surgery, by Mr. Cooper. 

Ji Guy"Sf Practice of Medicine, by Dr. Babington and 
Dr.'Curry.—Chemistry, by Dr. Babington, Dr. Marcet, 
and Mr. Allen.—Experimental Philosophy, by Mr. Alleii^ 
•—Theory of Medicine, and Materia Mcdica, by Dr. Curry 
and Dr. Cholmeley.—Midwifery, and Diseases of Women 
and Children, by Dr. Haighton.—Physiology, or Laws of 
the Animal CEcononiy, by Dr. Haighton,—Structure and 
Diseases of the Teeth, by Mr. Fox. ^ 

N. B. I'he^ several Lectures are so arranged, that n<j 
two of them interfere in the hours of attend.ance ; and iho 
whole is calculated to form a Complete Course of Medical 
and Chirurgical Instruction. Terms and other Particular* 
may be learnt at the respective Hospitals. 

Middlesex Jlo'.pilal. —The Autumnal Course of Lectures 
on Midwifery, read by Dr. Meninjan, Physieian-Aecou- 
eheur to this Hospital and to the Westminster Cvneril 
l'>i^[)cnsary, will commence on Monday October 11, at 
li.ilf past 10 o’clock. 

Surrij InstUuliov. —Thf following arrangements have hceii 
made for T.ecture« at the Surry 1 nslitutioii, in the ensuing 
Season: Mr. J. Mason Good, on tiie Philosophy of Pliy- 
sics, to commence on Friday the 3lh of Nov^lipr, and 
to be continued on each succeeding Friday^^. Pi/|'honi- 
son, on Chemistry, to commence on 9lJi of 

November, and to he continued on each subOTl^ngirues- 
dav. Mr. Bakewell, on Natural and Experiinei)ta)*raib- 
suphy, -will commence early in January 1S14, iud Dstf 
C'oicli, on Music, early in February 1814, 

- •% 

Lectures on Chemical Philosophy. By William Thomas 
Brande, F. h.S .Prof'. Chem, K. I.—These I.,ccturcs com¬ 
mence, at the Theatre of Anatomy^ Windmill-Streel, on 

the 
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the pecoiKJ TwestUy iii':^toher at Nine in the Morning, 
anti are continued every Mieaday, Thursday, and Saturday 
throughout the Season, terminating in May. 

Subjects eoniprehended tn Che Course are treated of 
in the folbwing order. 

Division 1. Of the Powers and Properties of Matter, an/l 
general Laws of Chemical Changes. 0 

II. Of tindecompounded Substances^ ana their Mutu||i 
Combinations. 

ilf. Vegetable Chemistry. 

'ly^Xhemislry of the Animal Kingdom. 

V. Tkology. 

In the First Division the principles and objects of CFfe- 
fii^a! Science, and the general Laws of Chemical Changes 
are explained, and the phaenornena of Aitraction and of 
light. Heat, and Electricity developed, and illustrated by 
numerous experiments. 

In the Second the undccompounded bodies are exa¬ 
mined, and the modes of procuring them in a pure form, 
and of ascertaining their chemical dharacters, exhibited 
an extended scitie.—The Lectures on the Metals in¬ 
clude a sucrinet account of Mineralogy, and of the me- 
fhods of analysing and assaying Ores. This part of the 
Course will alsn coniain a iuii examination of Pharmaceu¬ 
tical Chemistry: the Chemical Processes of the Pbarma- 
copcsia will particularly described, and compared with 
those adopted the Manufacturer. 

The Third and Fourth Divisions relate to Organic Sub^ 
stances j—i-including the Chemical changes induced by Ve¬ 
getation; the principles of Vegetables j the theory of P'er- 
inentation ; and the characters of its products.—^'Phe Che¬ 
mical History of Animas is illustrated by an examinatiou 
of theircopiponent parts, in heaUb and in disease; by an 
inquiry into the Cbemi''iry of the Animal Functions, and 
into the application of Chemical principles to the trealmeut 
^f Diseases, 

The Course concludes with an Account of the Structure 
of the Earth, of the changes which it is undergoing, of tlic 
ohiecls 3n4^9|B# of Geology, and of the principles of Agri- 
cimurat Chemistry. 

The applications of Chemistry to the Arts and Manu- 
pictures, and to cpconomical purposes, are dincussed at 
•omeiingth in various parts of the Course; and the most 
imponLit of them <&e experimentally exhibited. 

Further particulars may be obtained at the Theatre in 

Wind- 
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Meteorological Ohservutims made at Clctpton, fi3S 

Windmill-street, or by applying^m Mr; Brandc at the 
Boyal Institution. 

Mr. Singer has put to press Elements of Electric 
city and Electro Chemistry, including Voltaic Kiec«i> 
trtcity or Galvanism.*' The new System of Insulation, 
discovered suir»time since by Mr. Singer, and mentioned 
ion a former ^^tnber of this Magazine, will, We undor^' 
stand, be fully described in his work. 

Meteorological Observations made at Clapton in ffacllh^ 
Jrom July 24 to August i 6, 18 1 3. 

July^A .—Showery cim/5 of confused kind, cirroifraM^ 
and cumuli of rocki ke and mountainous appearance as 
usual. Soon after noon 1 observed the tumuu m the SE 
of a copper colour; shortly after there formed a thunder 
shower, which came up from the SW; afterwards it cleared, 
with wind in light but the thunder shoivers came on 

again at times. ^ 

July 25.—Rapid showers with west wind ; in the clear 
intervals ( noticed the usual phaenomena, cumuli sailing 
along, and smaller ones in their vicinity lost, while the 
larger were augmented. When very large volumes of 
cumulus came near thcv grew darker, drew together, and 
cumulostraius formed, in a case of this about noon, 
►ibe cumuli so changing ceased to move onUn the direction 
of the wind; portions peemed visibly attracted towards the 
centre of the mass ; and cumuhstratus with its denser st rue- 
fure and contiimitv of base was the consequence.' 1 noticed 
at the same lime inisilike cirrus above in smaH quantity. 
Presently all the cumuli which came up put .on the cumu- 
lostraioiis appearance, while the aforementioped denser 
mass inc^ased in blackness, and vient on to a state of 
nimbus*. In the intervals of the showers the wind blew 
rather ‘itrong iii gale-* Thermometer at iniddav 70®, at 
11 P, M. 5^®. Barometer 29.65.— N. B. The showers 
today were very partial; there were none at Ewell ia 
Siirrv, bni a hard storm at Btixhill, six mii 2 | distance. 

July z6 —Rapid and frequent showers tn strong ga]«i 

* I hnve boon minute in my description of the ninjbific processes todsy, 
pot th.u tlic .i|>pe.tr:«iice has been dilTcrent from what with some variAies 
usiKiIiv ^oesoii ill bhuwery weather, but Iiccau^e ! take occasii||Ml oppmw 
funitus of ci)liu|^ tlie attention ot meteori 'oi^ists to the mode of opera* 
.puns which appear in the production of tliiierenr phsuomena. 

of 
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of wind from tbft wetf^ard*. Fine afternoon} irregular 
features of the different modifications^ as in all showery 
weather; stars clear, and sky light iii the clo^r intervals by 
night. Thermometer 11 P.M. 54®. BaroWter risen to 

2 ^. 89 . " -'f 

July 27-—Warm showery weather still, the early part of 
the day was free from rain. The colt)ur of^he horizontal 
haze above the sunset was pale. Barometer much risen 
during the day : ^10 P.M. it was 30.to. Therm, in the 
day 72®, at JO at night 57". 

Jul^ 28.—Fair morning, a shower or two id the middle 
ofithb day; fine warm evening. The clouds as usual.in 
showery weather. The owls hooted by night, which prog- 
cater! fine weather. 

July 2Sh—Fine hot day, without any clouds; the hori¬ 
zon in the morning was misty, but it cleared as the day 
ad\'anced. Therm.'at its highest wa|k 7fi®, and was 70 ^ at 
(i P.M., with Barometer up at 30.28. Wind SW. The 
quantum of evaporation between noon and six o’clock 
equalled one-tenth of an inch. ^ 

July 30.—Fine hot day, a few small cumuli formed, and 
also some plain cirrus breaking out into cirrocumlus; in 
t!ie evening loose and small detached features of this 
eloud were in a low station, and red with the sinking sun. 
In the south-east long cirrostrati, which had somewhat the 
appearance of^s, being near the horizon, threw out .a sort 
of eiimidoslri^llgj^ above their upper part, but the whole 
subsided at night; a caudate meteor appeared about 10 
P.M. 'riienn. midday 61®, at midnightBarometer 
fiillen to 30.03. Wind S\V. 

July 31.—Fair hotxlay, with varying westerly gales, and 
cumuli with some flatter and elevated masses, and also cirri 
in fibres in the morning and middle of the day. Maxinumi 
of thermometer 78=*. Barometer at the time 30,^4. Eva¬ 
poration from SIX on Thursday evening to two this after¬ 
noon was one quarter of an ineh. As the afternoon ad¬ 
vanced cimulostratus formed, and it and a sort of eonfiiscd 
large kind of cirrocumulus obscured the sky, while under¬ 
neath I saw dar|t fiocky The wind fell. Baioincier 

»iati(»narv. The evaporation hclweeii two and si\ this 
evening only one-fiflieili of an inch. 

* The gale and showers seemed sometimes to come from SW, at others 
\V, and WNtV sometimes ; tht^Avere very hard, and tlse anpmciita- 
tion of the strength of the streams seemed simultaucous with the change of 
their direction. 

August 
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\/ttgmi 1.—-Fair day; the clouds continually 

pre§t;|itecl tht‘fe^Iws in various plaicca; much cuniulmtralus- 
at night. Westerly wkicl. 

jiugtist 2.—Clouds and gentle showers early in the day ; 
when it cleared, much emnidus and citmulostratus; cirri^ 
^mall loose drroaimuli^ See. in the evening. Westerly wind. ^ 

Avgmt 3.—Cloudy and gentle shower early ; a gale of 
wind and imith^onfnsed cumulus and cumulostratm afler- 
w'ards. Fair afternoon; in the evening of 

mulnstrntuSy flimsy transient cirroettmums: the cumulo-' 
slralus in spread and dense masses above the sunset, and 
ahowing more and more of the yellow Itaze as it camif vep 
with the wind, with flocky scudlike cumuli sailing rapidly 
under, had a fanciful and pretty appearance; the wiu^ 
blew a gentle gale from SW below'. 

August 4.—Gentle showers, w'ith fair intervals, and fair 
afternoon; all the nimbiiic processes J«id indeed all the 
■douds very low. 

August 5.—Clouded, and small rain in gentle showers 
early; various ap])earance of the modification during the, 
clear intervals of the®showers in the day; ail the clouds 
however w'ere low in the atmosphere, and the rain was 
formed very near the eanh. 1 noticed a beanliiul contrast 
of colour in some petroid and dense cumuli in the eastern 
horizon; at 7 F.M. some nearer me w^ere deepbrovyn;. 
those behind pale blueish. Windy in gales, v^h star-light 
and clouds hy night; a common meteor, wi|j|m>clined di¬ 
rection to the S, ajipearcd in the E at about qSlifttT past 11 
P.M. Wind westerly. 

August 6.—Rat}|rr windy, in gusts as usual, much cm- 
miilus and cmnulostratus sometimes amounting to nimhas 
and pouring a shower; transient irregular features of the 
other ntodifications at times. WNW* 

August 7*-vFair warm d.iy; cumuli frequently became 
cumulo^stralftio the formation of which cloud there seemed 
a diuposicion tlirough the early part of the day: there were 
also light masses which Mr. floward referred to cirrostratus, 
which cloud sometimes appears in roundisli though flat and 
transparent aggregates; a reddish blush all around at sun¬ 
set. Therm, at midnight 54°. Wind WNW. A very 
small falling star in the E shooting down towards the S* 
The owls hoot a good deal of late by night. 

August 8.— Cinnidoshatus through the morning, which 
was fair; a gentle shower of ilrops about fi P.M., after 
which the modifieaiions stretched along of indefinite cha¬ 
racter. Wind isW. The owls hoot by night. 

August 
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D-—'Ckar oiyjQtmliigy except rocky cumvU and ct/- 
muhs'tralt^ which began to. appear early, wij^i a north' 
breeze, auJ coiuiimed through the day, defined, and 
sometinnes rocklike ; by niglit I observed floekv clouds. 

j4'ugmt iO.—Fair niornitig, the sky thicken^, and c«- 
irndi and aiwuhstrati appeared under, and slight raitf 
came on about 2 P.M. In the evening^vbich was fair, 
tirrnaimulus and cirrostratvs appeared j Ulmie dark clouJtf 
of smokehke tetdjl^e, and whose darkness did not appeal 
fojirise from th^uerception of light by the interposition 
of other clouds between them and the sun^ook on thef 
tiUbtded arrangement like flinjsy cirrocurnnhd. The cjrro- 
c&mului at 11 P.M. covered the skv with the high tem¬ 
perature of 60% and barometer at 30.25. Wind southerly. 

August 1 l.~Fair, warm and close, a great deal of misti¬ 
ness and clouds above with calm air*. At night about 
11 o’clock, bcing^lcar, except Hght flimsy and mottled 
features of cirrostralus approachin^lo cirrocumuhiSf also 
in some places in eyinoid rows, in others fleecy cirri, I 
observed brilliant little meteors, which had ft not been 
moonlight would have shown a strong light. Thermometer 
as high as 6i*t. Barometer 30.20. and sinking. Wind 
lontherlyl 

August 12.—Fair hot dav, and almost cloudless in the 
morning, except a few small clouds here and there; cuntuH 
came up gentle breeze soon after noon, then various 

cirri. OfalBp^aze at sunset ; various features of cirrusf 
cirrocumttlus and cirrostralus by night, passing genilv on 
from SW, the way of the wind below. Thermometer 
midday 79®; midnight 59°. # 

August 13.—Clear warm morning early, with sheets of 
cirrus breaking out into cirrocumnlm and cirrostraius; about 
eight it clouded over \|(itb a north wind, and rain fell du¬ 
ring the morning, with a cooler airj. it cleared 

cumuli appeared above, but during the aftemdon various 
cirri, cirrostrati, &c. appeared again. 

August and cirri in different stations through 

the day, with some cirrostralus at times; sky clouded over. 
Fair afternoon; nocturnal cirrocamw/tt-s; w'arm air. 

, . • To express my view of'^||K}ay< I ^ay that the air seems to have too 
much of the aqueous particles iis cicctriciiy to embody and 

give form to;>4n thp [>r<>ducii<in of rrgulawodiiicatiou*. 

-I- It had been 74 in the day, cvm when cloudy. 

f The same disposition of thfPtniospherc and clouds which appeared 
yesterday uifrlit continued till eipht this morning, which may be regarded at 
the petiod of the change to ram the clouds of last sight prognosti¬ 

cated. 

< * August 
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jdiigmt 13.-—Al)undance of above, and cvmtilus 

below, being a fair day with NW wind. JM.ix. of thenfn. 
78®; fair evcQlng, the cirri and drrostrati coloured wiih 
crimson abourf^uni^et; light ^\msy cirrost rat us by moon¬ 
light, and lunar corona. 

August l6.“Fair; various clouds. 

Meteorologic0 Observations made at Tunbridge Wells in, 
Kentf from the \7th to the '■list ohAugust J813. 

August 17.—Fair day; various clouiPof difiurent toni¬ 
fications. Fine sunset, 

August Is.— Cirri, cirrocumuli. See. ctmulostratus,,.smik 
a few drops of water. 1'hc sky had a very green colour 
through the interstices of the clouds. Fine orange boriattUi 
after sunset. Wind VV. 

August 19.—Early, cirri becoming cirrosirati and cirro^ 
cumuli; little dark ouni'di through th(b day sailed along 
below spreading cunamisiratus. Fair evening. After manv 
beautiful changes of cirrus, 1 at length saw after sunset the 
following phaenomyia: Loug bands of cirrus coloured 
crimson by the set fun were stretched along, and inclined 
downwards at one end towards mountainous and black cu- 
coming up slowly from the western horizon,wbich 
when they came near threw out long jetties or arms to¬ 
wards it; the cim soon changing into a lobated cirrocu- 
innious cloud; the whole passed gently a^jty and broke 
up. Some small tailing stars of the coiniii|i| kind, with 
rapid motion *. 

August SO. —Clear morning; the formation and incre^e 
of diurnal cumul^^a& conspicuous through the,day; about 
two hours after noon cirri began to appear m fibrous streaks. 
Riding over Rusthall Common at night, 1 observed a small 
brilliant meteor starting down, wl;^ch left a natrow train 
for a sect^ of time; there Viai^^cirrostmtus observable at 
the time. ^ 

August morning, but cooler than hitherto, 

with northerly wind ; much cirrus and some cirrocumulus 
and cirrostrnlus iu the morning ; cumuiostratus through 
the day; cinoslratus the prevailiiig feature again in t1^ 
evening ; star-light at night. 

* The common stelliform kind, and gen^iHy the caudate, moTe atra;ghtei^ 
and quicker than the larger sd|| of meteors wliich sometimes happen ; .md 
which I have called the brillimt nieteors.—Refer to AOur^^ounfai for No¬ 
vember 1811, and to myResearcku altout Atmospheric Pha:nomsna,** 

p. 88. W 

CJaproB, Aug. 23, HI*. * ' ‘ ThOMAS FOBaTER. 
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iXLIT. Memoir on ike Usefnlg^es^ of'Time-Keepers in the 
Service (f the Navy ; and Plan for int^odnciNg them 
H'ith the lest Prospect of Succesi to ensure thnr yiccuracy 
at the leastj^xpesrse. Communicated hy Mr. FiRjtfiNGEK> 
late Amstant Astronomer at the Royal Observatory^ 
Greenmch*, 

Notwiths^nding the great advantages derived to our 
navigation from the improved, and it may be said almost 
perfected slate of the science of astrm^|pfiy, aided by equal 
improvem^Us in the construction of insiruin^is cmfijoyed 
in Its appWbtion, by which the determination of the longi* 
tude IidS been reduced to a problem of no difficulty to'per¬ 
sons possessing even but a model ale acquaintance with the 
mathematics; yet we still find the method of determining 
the situation of a ship at sea by the lunar observation# 
considered perhaps bv the greater patL of nautical men a 
Jabqrj^us and diffig||dt undertaking, OTd, when performed, 
subject to many nnstakes,—mistakes which the mariner 
from his habits of life u ill be more liable to make than, 
most other men, -^nd although no endeavour should be 
wanting in urging the necessity towards a perplltual atltn- 
tion to the lunar observations; yet it need not prevent ouc 
having recourse to other means that can in any respect 
simplify, or render more easy or certain, the acquirement tif 
this important object. 

The advantage of time-keepers to navigation is so ge¬ 
nerally felt by coimnatuliTs of ships destined to long voy¬ 
ages, that few if any of the commatiders of vessel# em¬ 
ployed in the sca icc of the honourable East India Company 
do not take out^vvo or more of ihc?e. machines. 

The lunar observaiion®, wh* n taken and reduced with 
care, will give the loi.giiiidi* at sea with an uncertainty 
seldom e^fcding Iwctuy or thirl^ miles, a distance which 
perhapi'liral bo allowed in alSllcases gttfficiemly exact for 
the practical purposes of the mariner: and which can 
never subject him to dangers he is not prepared to meet. 
But it often happens that these most truly useful observa¬ 
tions. hrom various causes, camiot be pul in practice, and 
an interval of eight or ten days and somciimes a month 
may elapse before an opportii^ly shall occur for the ma¬ 
riner to avaji hiinselfjpf tboir^id : here the use of a got>d 
lime-keeper will benme highly advantagi^llns. The lime 

* This, memoir was written at t^^'-.prrss wish of an indi vidual,and was 
presented to theiltdmiralty, but *vh«bei il«y had ever any intuntioa of *»« 
troducing such a pUnf'^the Author%oe.'> not know. . 

Vo 1.4!2, No. 186, Ocf. 1813. ' Q ftt 
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at the ship being obtained, the time-keeper supplies the 
rest by almost simple inspdistion. To the skilful mariner 
the time-keeper will prove a great acquisition $ for notwith¬ 
standing the best of time-keepers are liable tciphange in the 
rate of mdr performance, he will however so employ his 
time-keeper as to make this variation of baf^ittle im¬ 
portance, and by a judicious management of bis lunar ob- 
iMnrvation8,combined with the deductions of liis time-keeper, 
Inake each a correction for the other. And to the less ex¬ 
perienced mariner l^ill aflbrd the means of a check uptm 
his dipidiictidhs, derived from the practice of^^ ercator*s 
fiaiKng, or, as it is more commonly called, a Dif^s Work* 
M time-kcepers are now become an almost general arti¬ 
cle of our manufactory, and a great many are made by per¬ 
sons who are mere copyists of others, working without a 
knowledge, simple as it is, of the principles upon which 
tba greater pari ofaccuracy depends, it necessarily 
happens that we muH meet with a nui^erof inferi(%time- 
keepers. In addition to these disadvantages we may also 
add that few of the time-keeper makers have the means, after 
their machines are made, of ascertaining their rate of per^ 
Ibrmauce, which must tend in a very considerable degree 
to keep up the price of these articles above the standai^ at 
twhich they would otherwise be soldj for the labouring 
Ihechanic, finding himself unable to account for the degree 
of merit to which his time-keeper is entitled, is obliged to 
dispose of it to persons who are betteil' able than himself to 
asccTiaifi its value, and to affix a price„$w'hicb is always re¬ 
flated by the performance of the machine. With a view 
is the removal of this disadvantage to tim mechanic, and 

O facility to the introduction of a Section of good 
eepers into the service of the Navy, and at moderate 
prices, the following plan was drawn up. It has for its 
H)bject the establishment %f an office properly .(U^ted for 
tlie trial of time-keepers. ^ 

To such an office the labouring mechanic would bring 
bis machine, and be glad to obtain a price for it, which might 
anicuot to a few guineas above that which he can obtain in 
the trade; and in^additicn to this advantage, of Ixdng bet¬ 
ter paid, he would have an opportunity of becoming ac¬ 
quainted with its performaace: a mutual advantage would 
therefore acrue to both pities, v^ to the (^oyernment, 
in obtaining ||s8ession of a set of^>od tinie-ketpers at a 
moderate price; and to the dk^banic, in being able to find 
a mart for his labour, afj^rdii^him the means of improve¬ 
ment and future success. Another and very considerable 

advantage 
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advantage would arise to the cosiminUy by the establiaho 
meQt ot aa office of this kiiil^ and which, if > ttnpartially 
conducted, would in a short time probably defray the ex* 
■pense of its^stabiishmeut. This advantage woujd be in 
not only affording Government for the service of the navy a 
valuable ^of time>keepers, but the benefit might be equally 
extended to the merchant service, and to individuads in ge¬ 
neral; for, a^the number of time-keepers offered for triad 
would, probjtbly, very much exceed \^at was wanted Hi 
tlte service of Government, the remaiiipr might be offered 
for sale t^b e public, upon condition of thiir paying 
price at fffli affixed by the maker, and a small tum to tht 
office for the previous trial. The time-keepers offereil for 
sale might have a label containing the price and ratenof 
going affixed to each, and plaoed in a convenient situation 
for the purchaser to sec; and when a purchaser had fixed 
upon one which he was desirous to ^rchase, it might d>e 
dcliv(j|f«d to him qffhn his paying immediately the price 
affixed upon the label. A set of tiine-kcepcrs thus tried by 
authority, would be bought with avidity by ihe public, as 
by these means they would be relieved from those fear* 
which are the natural consequence of a purchase from an 
interested individual. 

The proposed Plan. 

1. That an office^ furnished with a transit instrument 
and a good clock be’‘established in a convenient situation^ 
for the reception ai^ trial of time-keepers intcnded^lir the 
service of the Navy. 

S. That a sufficient number of observations be made 
daily on the sun and stars when the weather will admit, as 
shall be necessary for determining the accurate position of 
the transit instrument, and for the time and rate of going 
of the 

3. TlwlFihe time-keepers b# compared with the clock 

every day immediately af ter the transit of the sun over the 
meridian, or as soon after as can be conveniently done j and 
a register, containing the time at comparison both by ttwi 
transit iriock and time-keeper, be distinctly entered in two 
columns, in a book properly prepared for that purpose; 
another hook to be kept for tl^egister of the temperature 
of the atmo|phere, h sho^ be noticed at the time of 
comparison of the TOie-keepers, and lili^ise at eight 
o^cIock in the morning anc^ three o’clocK in the after¬ 
noon of each day. . ^ 

4 . That some months previous to the time fixed upon 

Qa fat 
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for the reception of ttme* l^epers to be tried at this office^ 
an advertisement beinserti^ in the public newspapers si* 
milar to those inserted by the Navy Office and other Boards^ 
stating the intention of Go^vernment respectiag the intro¬ 
duction ol^ tiine-kecpers into the service of the N4vy, fixing 
a day on which such lime-keepers should be "Ifecfeived at 
the office for trial, from ^uch tinie-kceper makers as arc 
disposed to furnish Government with their respective time¬ 
keepers, And I’rom each maker a certificate should be de¬ 
livered under oover^ properly sealed, containing the nuifi- 
bers Mhich ^tinguish, or are engraved on, ead^respectivc 
lime-^eepcr, and the price at which the mak^Ks willing 
to s^llthe same; which ceitificate should remain unopened 
until after the period fixed upon for the trial of each watch, 
which should not exceed four, nor be less than two months. 
At the end of this time the various papers containing such 
prices should be opjmed, and a comparison made of the 
respective mtrits, wtrh the price of each time-keeper, 
whereby the maker may be informed whether his time¬ 
keeper vi'ill be'purchased or not at the price he has affixed 
to it. That no time-keeper maker be allowed to receive 
any account of the performance of his time-keeper or 
fime-keepers that he deposits at the office,till after tbe»pe- 
riod of trial be up. And in order to save trouble, it would 
be adviseable to inform the respective time-keeper makers 
at the time of delivering their wafthes, when they may 
again apply for their answer, and certificate for the receipt 
of th|^ value of sucli tin>e keepers as ^all have gone suf- 
ficienlly well to he approved of and purchased by Govern¬ 
ment. And also that each timo-keepcr ijiaker should, if 
required, open such lime-keeper as be '^all dispose of 
to Government, before he receives a certificate of its being 
approved, and order given for payment. 

5. On the reception 0 ^ respective limc-ki&ttpcrs, an 
cutry should imnieciiatcly be made, containing a'discription 
of the liinc-keeper or time-keepers delivered,' with the 
names of the persons delivering them, and also of such 
time-keepers as*kre not .approved of; an entry of the time 
and name of the person to whom delivered ; or a cCttificatc 
from the owner, sent under cover, should he received at 
the time of delivery. ^ 

6. That when a number m time-^^pers, thus tried and 
approved of. Itte ordered for servi* the commander or 
master of suenship or ships ||i are furnished with them 
should give a certificate o|’ his^aving such time-keeper in 
kit possession, and should hold’ himself responsible for its 

or 
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or their preServaiion, That should be kept properly 

prepared, in wj^ich should be contained an entry of the 
time when such time-keeper ^as receifcd on board the 
vessel; also, I comparison of the time at the ship with that 
of the ,tig(ie. keeper every day at noon, when that can be 
done, or as soon after as observations can be obtained to de-- 
terniine the time at the ship, putting down such observaiitJOjS 
with the particular circumstances under which they were 
n^de, and latitude the ship is iii at the time of observation; 
likewise the temperature of the air at that^mc, at 
eight o’oljjttk in the morning and three o’clock in'the after^ 
noon, 

7. That when the ship is brought into port .to be re* 
paired, or otherwise detained from actual service, the 
time- keeper should be returned to the office with the book 
containing the register of its performance, in order that the 
lime-kcejK.T may be cleaned, repairiSd, or riceive further 
trial of its rate. 

8. That the office for trying time-kcepers be under the 
inspection and control of a Commission of gentleineni 
whose talents and situations enable them to give the best 
eff^t to this undertaking, such as the First Lord of thi 
Adnnrahy, President of the Koyal'tJociety, Astronomer 
Poyal, &;c. 

9- That a limited number of young gentlemen, officer! 
of the navy, be allowed to attend the office, to see the me¬ 
thod of registering j?ind comparing the limc-keepers, and to 
occasionally do it themselves in order to learn tlie method 
of usinc; them. 

10. Tliat ih# regular set of observations necessary to 
keep the time of the tran.sit clock, and to ascertain the ad¬ 
justment of the transit instrument, be kept in a separate 
book. Some other considera|ions might be added, but 
these wl^i^ccessarlly arise out of the practice. 

N. B. The books containing the accounts of such watchetl 
as have been delivered for service, should be accurately ex¬ 
amined when returned to the office, to stte if the proper 
use of the time-keeper has been attended ten VV^hen the 
tune-koeper is delivered to any offiecr, its variation from 
mean time at Greenwich should be given ; or, what would 
answer still better would be Stable of its variation made 
out from the previous^ial, and might bcgifNi for the time 
the watch was likely to be ia service befor^ new account 
of its rate could be obtained? 

l^'Uiay not perhaps be unnecessary to observe, that an 

O 3 accurate 
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In p« isi, a 9 well as in p. Sid olhU Geo^gy^ Mr. B. 
has preU-tHled repeat iny description If ** ttfe ^eat 
byshire Faul^'^ without hairing had the candauf“W 
ledge, that I had not spoken positively of iU Ironi 

Nottingham to near Cheadld, had r€presenletf it$t|^1j»^ 
by a dotted instead of a full line (xn ni]f tiid 

had spoken respecting these parts, rather in tke forna of 
^ueiies to other observers, proposed, I hope, With thl^ nHo- 
dcsty which becoines a sincere in^virer after, 
withstanding Mr. B's unhandsome insinuations to 
trary. at the botioiu of p. 123. ' ^ * 

Another material feature of my description, of the psrt 
of this fauU which 1 had fully examined, vix. that ilt f&v 
i« represented t<^ cuvimeme or to be imperceptible nctr.Not¬ 
tingham (Red M:.rl hning there on both sides) aflfd to 
westward on north side to Ranisor in StafTordshire fsef 
my Map, (p. 97 , ana p. i65, &c. of Report i.), these nave 
been wholly ovcrlookril by Mr. B. (see p. 122) : atthon|^« 
if two Observers, who muld distingviih gravelfrom^trmdt 
vere to set out from near Nottingham and proceed fat 
jiumscr, one might keep along upon the same (nearly IcVel) 
Red Marl strata on the south side of this FauU, and ibe 
other miglit proceed on ns north side, continually paasiiDg 
on to lower strata, viz. NVV to near Annesley, to the 
top of the lower yellow lime Rock, then turning WNW, 
along Mr. Silvcrwood’s probable line of section, which is to 
show “ al! the known Derbyshire strata^’ (see p. 110) to near 
Sialey, on ihu topof iIic4ihLintcstoneHock,and thence^irsl 
W and tlien SVV» over ihe edges of the beds of ihiajKcJWlt 
in succession, perhaps 300 yards deep in it, to the curtptr 
of the fault near Ramsor^ when by only a few steps across 
the same, he might join his companion, on the very -rtfa- 
tum on which they both set out ! y 

Instead of a calm investigation** of these simple'and 
important fads, Mr, B. has chosen to inlrodu^ jthc 6gUira> 
ttve expressions “ a rent or fracture of the eartb*a,f|«^ce 
which has torn the island^** (p. 121), “a rent of such vast 
magnitiule,’* (p. 122), a rent of tJie island^** (Geo, 
pi^213), &c. 

I have neither ** gravely’* or otherwise “ asserted, tftat 
S7tek afauk ** as Mr. B. has quoted from Dr. Kidd (p. 122) 
extends in the direction mentioned, but the contrary of 
this, see p. 107 and 108; because the Doctor’s broken 
Hpuse, having nothing ^bove its garrets but the roof and 
atmosphere, could not do otherwise than form a step or 
side (f ike fracture: and 1 lament to be called 
L3 on 
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on ^re to that such a fainiluir and ^tnple illustration 
hky is Im as to ba una orthj^iff tha^^Haience, 

W 1% (Hages wherein Mr^ B4 has placm% 

Air. Bi says at p. isspes^ngof Nouingham-y that he 
^mderstaniis' hoe to mainiaic/ that ** the sand-mck which 
dses hliin^tha^ vale of the Trent, mves Us eUmtion to this 
fanU,** <is^<^{^so p. SIS, of his Geology), whereas no in* 
more contrary to alt that I have sawl, could have 
n^made4n Rep. i. 13*, 1 have mentioned No|tingham 
*^*seated on Gravel Rotk or concreted Gravel (tile ‘ sand 
'of Mf. fi.) lieing on the horizontal Red Marl^ here but 
fhllp if at all deranged by the fault, as above mentioned herein; 
4n Ilep i. 459,1 have represented the vale ot Uie I’rent to be 
rnccavaltd in this Red Marl, and at p* 132,1 have spoken 
^f the probability, that the parts tom from the southern 
imd of the forest mass of Gravel (not by the fault, but by 
thh^lttehtal force which excavated the valley) have been 
aeatiered up this valley, across Derbyshire, into Stafford* 

■ 




s it wot hither extraordinary, under this mistaken im- 
sion by Mr. B. that Noitin^kam^ at the commenrcnieni 
the Fault, should be the only place which he is able to 
to? (p. 193), as having been explored by him, in 
i^cb of a phsenomenon, stretching across all Derbyshire, 
aiidtiof which he says, p. 122, that 1 had traced its course 
with such minuteness, in my Map of Detbyshire! 

Mr. JB. has no right to dictate to iiie the number of words 
or of pages, in which I shall reply to his attacks on iny 
■Geolpgica! facts and deductions, which notwithstanding 
what he has said in p. 133, couimenced in his Lectures at 
Manchester, if not earlier, as appears from the Letter of a 
fmnd in that Town, now before me, dated November 8, 
1811 (nul live months after my first volume appeared) ; atui 
from various other quarters in the mean time, have I been 
infbrmed.'that, what Mr. B. conceived to be faults** in 
3Xiy ivork, he field up thus unfairly, in caricature, to the 
censmv ^ incompetent judges, as a great part of his Ml* 
diences necessarily must be, while a. great portion of the 
facts published by me, were detailed by him, as the retdlh* 
pUlwly of his oum investigations 
That these were the features of unfair ve^keU 


•k* ' 

* Mr. B*s •* Advmisemenr’ stitched io your lasd |Tumber, iotinMtw> 
dl^at ii\e facts illustrative of the priQci|>les|aia down, in his *• Incrt^duction p 
PcqIo^,** arc exclusively drawn frniih different parts of £iigtaxid"and 
Wales, which thk autknr has ecamtn«^i,''*and' *' dte* mdit'-ialportahe elnerih^ 
.lioos apd reccpt discoveries of emincnl 0M>loguU on the CmdHour 

proceedings 



Iff. Fmrep*s Mw, Wtmvdfs Geohg^. 947 

well*s “ Introduction to Geology,** and wbiph I gihcerely 
wish may be read^ and studteo, by hundreds oF persons, 
with no less care and attention^ than 1 b|ive bestowed upon 
it. Becausevjt can assure them, that it contains many 
more of the fads concerning our planet, and fewer of the 
absurd and whimsical asseitiom and theories concerning it, 
than any of the numerous systematic works which have 
preceded it in our language, or. I believe in any other. 

By producing a work, which on the one hand no where 
shocks us by it? impiety, in setting up misuken pdisno^ 
mena of ^Earth and false hypotheses regarding it, l(|ami|t 
those Re>Hrations which have obtained the assent of tlisi 
largest portions of civilized men; and on the other ha^ 
has excluded those futile and mischievous attempta at 
porting- Revelations and Miradics, by inapplicable natural 
phaenomena, by supposed present evidences of 
of Noah, in particular; on these grounds I consider 
Bakewell as having performed most important services^ to 
Science and to Religion, at the same time. That be has 
done all that might ve done, and that doubtless will be done 
by future Geologists, in the support of both or either of 
these, would perhaps be unreasonable to expect. ^ 

Mr. B. has unfortunately shrunkjp.from the l^our, of 
making a copious alphabetical Index to his volume, bul; 
which, nevertheless, is so essential to the studying of, and 
referring to wy wo(k containing numerous details, as this 
does, that I have been induced to make one (and which 
Mr. B. shall have the use of at any time, if he wi^ea to 
publish it). I lament also, that he has not foll^ed the 
very excellent example set him by the late Dr. Richard 
Kirwan, in more generally and expresdy quoting his au¬ 
thorities. 

Kirwan’s “ Geological Essays,'* was llie first professed 
work oq^^eology which fell ft to my hands; I found it 
then most imporfaully useful, by its very numerous re- 
ferencei to the volumes and pages of previous writers, and 
still on that account, it ought to be recoi|iraendcd lo the 
perusal and frequent reference, of every English student, as 
well as to future writers, although too many points of 
ins theory and inferences, need now to be passed over or 
forgotten. 

1 have thought th^|^ges of Mr. Bakewel^ recent work, 
worth marginal References and Memoranefthas, in pretty 
considerable numbers; andkthlnking that many of these 
will prove useful to several others of your Geological Readers, 
and perhaps to future writers, when we shall be no more, 

^4 I intend 
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I intend making such Notes and observations of mine, the 
subject of the present and three future Letters. 

Some persons, I am aware, will say, on their perusal, that 
these references are too much confined tomy own wiitings; 
if this micht be granted, mv apologies would be—1st, that 
has in so very disproportionate a degree, adduced the 
facts ot a certain district, that [ had previously examined, 
and written ujHin, and has besides introduced a large por¬ 
tion of those inferences which I have drawn, from these 
and mV othej published Observations, and from reading, See,: 
’ifnd l^d, that I am most acquainted with thes||facts, how 
they arc applicable to the points in question, and where 
to find the records of them:—and of such Objectors I 
AVould bog also to ask the favour, to imitate my example^ and 
give us through the medium of your use(iil Work, other 
series of Notes and Observations on Mr. B’s useful pages, 
as a kind ol text, with referenoes t() their own or friends' 
ttr others’ woiks, interspersed with as many original and 
precise facts as possible;—The Science will be benefited 
by this rivalry, at no very considerable cost. 

Where our references and notes may be found to con- 
jfirm Mr. B’s slaterneiits or inferences, he might feel obliced 
to us, and if they should lessen his apparent originality^ 
for that he would have himself only to blame. Where re¬ 
ferences or notes of this sort, contradict or correct state¬ 
ments or opinions in Mr. B’s work, impartial men will be 
glad of the opportunity thus afforded, of weighing the op¬ 
posing evirlenccs, and in many instances, T hope, will make 
and communicate new and precise observations, calculated 
to set our disputes for ever at rest. 

But 1 will proceed to my Notes, after mentioning, that I 
have fixed on those words in Mr. B’s seuleiices, which ap¬ 
peared best calculated to sbaw the reason and application of 
my Note, or to direct to il^pa'ssage elsewhere, which is re¬ 
ferred !f); ami have, after mentioning h\s page and /?we(always 
reckotuil from ih.e top line,- ominittg the rtinnins; Title) 
Tepeated the wcnxls selected in his pane, at id added a Mark, 
as m.iy be done, by any person, who mav think it worth while 
lo transfer the whole or any pati of mv re^civnccs or Notes 
(or rdeiences llicreto) into the pages ol tlttir Copy of Mr. 
IVs (jcologv. For niy Derbyshire Report 1 have used onlv 
the tetters Rep,,, and only P. M. for your work. Mr. B’s 
Places shall ifi^ike manner he* noticed, and where no work 
is quoted, liy abbreviations of their titles, references to some 
Others of Mr, B’s pages are meant. 

t 

NoleSi 
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' Notesf&c, 

P. 1, Plate V. 1. 2.—of Cader Idris See pages 113^ 189, 
397 and 317. 

ri. I. 13, Mr. Michell*.—* See P, M. vol. xxxvi. p. 102, 
vol. xxxvii. p. 173 Note, and vol. xxxix. p. 94 
Note. 

Til. 1. 3 and C, general accuracy*.—* Some rather 
material objections have however been raised, to 
some particular statements by Mr. Whitehurst, 
M. vol. xxxi. p. 36, and Hep. t. 473 N and 
^0, pages 178, and 274, (and P. M. vol. xliiti 
p. 112 Note.) 

!. 18, in Englandf.—f Eleven years after Mr. White- 
burst wrote, Mr. John Williams published the 
results of his considerable experience as a Miner 
and Collier, and ten years later. Dr. Richard Kir- 
wan published his Geological Essays, enriched by 
precise references to almost every preceding Wri¬ 
ter on the subject. 

About the year 1794, Mr. William Smith, of 
Milford near Bath, began his Geological Surv^ 
of England, see P. M. vol. xxxv. p. 114; zn 
1801, he instructed J. Farcy, B. Bevan, Rev. J. 
'I'ownsend (“ Character of Moses,’* p. v.), &c.: 
previous to which, he had circulated Prospectus, 
for a similar work, onlv less extensive and com- 
plete than that which is now forthcoming, (p. 59.) 
He accurately deHncd the alluvium, discovered the 
extraneous fossils peculiar to most of the English 
strata, Etc. Ecc. Hep. i. 108, and P. M. xxxvhi. 
p. 131. 

X. 1. 9 and 10, elevate the ir^tjination *.—* P. M. xxxvii. 
p. 443. V 

xi. 1. 15, altend.int seterree'*^.—* Tins is a more appro¬ 
priate expression, of the relation that Mineraloi^t/ 
has to Gcohgy, than Mr. K-irwaii’s, who says, 
that tlu’ iormer supplies tho ulj.liabtt <jf the hitter; 
—I’rom Uvlmicdl and ntoguts ^ Geo- 

^ logical investigation has more to fear, than hope, 
in the present day, see p. xii. and Hep. I. viii. 
Note. 

5, 1. 6, as 230 to 229 *.—* Probably, alte20 to 319* see 
P. M. xli. p. 100. 

8, 1. 21, foundalion rock *.—* P, M. xl. p. 53, vol. xlii. 
p. li’(i, and my 3d Letter, lu reply (p, 17t>.) • 

P. 0, 
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P. 9,1. 9t cfystalline structure Hiil, Trans. 1811, and 
P« M. xxxix. p. SQ. 

JO, U.95, allurial ground *.■!—• Alderley-edge, see p. 343, 
and Rep. t. 252: and Staplelbrd Mine, P. M. 
xxxix. p. 47So 

11.1. 10, workable coal*.—♦ See the articles Coal and 

Colliery in Dr, Rees’s Cyclopaedia, and Rep. i, 

116 . 

- I. 13, subterranean forest t.-—t See P. M. iv. p. ^87, 
These, and Peat, arc common around England, 
» Wales and Scotland, &c. where flat C||fast are not 

gaining or losing by the waves, see ray 1st Letter, 
(p, 58) j M. de Luc, Geo. Trav. in Prance, &c. 
Tol. i. p. S75, ascribes this fact, in Holland, to 
the sinking of the alluvial lands, but the rise oj the 
Sea, seems its true cause, I think, see p. 324 of his 
same volume. 

12.1. 8, cast of it*.—^•Lead, Zinc, &c. near Broom- 

head Hall, Rep. i. 234, 270, and 407); Copper, 
Cobalt, &c. at Staplcford, P. M. xxxix. p. 478, 
and not 498, as printed at p. 38 herein. 

1.12, metallic ores occur f.i—fThe Mendip Mines 
SW of Bath, seem to me to occur in Lias (as 
Mr. Smith originally concluded, although of late 
be has doubted tl^is, and the Rev. Mt. Townsend 
, baa represented this Rock as identical with the 
Derbyshire Peak Limestone, &c.); the Kailsea 
Collieries and those N of them (P. M. xxxviii. 

321), and others probably, S of Glastonbury, 

• which Mr. Smith is now exploring, occur, in this 
northern horn of the ** Devonian range," lu the 
Map, p. 255: (see pages 57 and 125 herein.) 

]. 24, to the south>ea5 t$.— J See the articles Coal 
and Colliery in DtHiees’s Cydopaedia, and P. M. 
xxxix. p. 27. 

13, 1. 6, brine springs*.—*Many snch (see p. 139) and 
some having Salt-works on them, occur out of 
the line ££, see Mr. Bailey’s Durham Report, 
p. 48, &c. 

1. 9 and 10, before noticed f.—t Not by the names 
Alpine, Middle and Low Districts, but see Phil. 
Trans..,I&ll, p, 258, and P. M. xxxix. p. 27 and 
426, Ji'e. 

16 ,1. 1, flat fish*.—^* In the Lias Limetone, see p. 237. 

1, 2 and 3, in and under f.—t It is ttpon all or most 
of the regular beds of Clay, covering Chalk, and 

up(m 



Mr* ISokiwdVs (hohg^* $St 

P.16. k§6>oto Grtuvitl] i)eti#tecii this attd Bnck-Loam or 
albivkil Clay on the surface, (Mont. Mag. xxxiiil 
p. 514, and page 70 herein), that rhe Bones of 
large Quadrupeds have been found, in England, 
and in France, see Geol. Trans, i. and P. M. 
xxxviti. p. 143. At pages 60 , 1 77,181,258, 863 * 
and 336, other errors or omissions occur on this 
head, see my Notes on pp. 60 and 181. 

17 ,1. 23, a cavern*.—^ In Ball-eye Mine, Rep. i. 250 
and 253. 4 

1. 2%Gibraltar Rockf.—t See page 184, 

9 , 1 .1 ahd 2 , ninety-seven yards*.^* It was in Meas- 
ham-fields Coal Pit (Rep. i. 204), near to the 
border of Swepsioii Parish, at Izeenty-seven yards 
below the surface, that the Skeleton of a Man 
was found, in driving an air-gate, a few years 
ago. 

•1,4, no appearance existed t.—t The old Shaft had 
so efiectually been filled up, as to have escaped 
notice above ground; but before reaching the 
skeleton, the Coal had proved ochry and tender, 
as if a fault or old hollows were near at hand. 
The Coal in this part, is altogether 12 feet thick, 
the lower 7f feet of which is soft and of less value 
than that above, on which accounts the sar and 
water gates, or adits, are usually driven in the 
soft coal; the ancient work in which the man 
was found, had perfect coal sufficient above it, to 
envelope or “ imbed” the body, as it Hlbaldered 
or fell in fleaks, before the Bind of the roof fol¬ 
lowed ; and to Edward Mammatt, Esq, the Pro¬ 
prietor, who carefully examined the spot, when 
the head only of th^keleton had been disturbed, 
it appeared quite crair, that the Coal had hem 
disturbed, and had thus fallen upon the Body; in 
working forw ards a very short distance, under his 
inspection, red clay became mixed with the loose 
Coal, and the same increased 10 the foot of tiie 
shaft, that had been filled up therewith : no fools 
were found in the ancient working, from whence 
it was conjectured, that the unfortunate Man had 
fallen by accident into a disused pit. It was per¬ 
haps, fortunate for science, tHkt Mr. M. so 
promptly attende'd, to ascertain the facts regarding 
this skeleton, and to prevent the workmen from 

spreading 
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P. 19. fpread'itig reports, without contradiction, of tkh 
skeleton oeiiig imbedded in undisturbed coal. 

After Mr. just remark on this head in p. 18,1 
lament that in page 162, this supposed complete 
consolidation of loosened Coal, by “ pressure and 
time alone,’* should, as 1 suppose, be alluded to, 
for supporting a Theory, to which this case ap¬ 
pears to have no just relation. 

96.1. 18, denominated a bed*.-~-^ An Anglo-Wernerian 

term this (used also at pagc52), used in just the re¬ 
verse of its meaning among the practical English 
Quarrymeta and others; who describe the subdivi¬ 
sions of their Bocks or thick strata, by the term 
beds, Rep. i. 222, 271, &c. 

1, 25, right angles to this f.— f And level or nearly. 
Rep. i. 120 Note. 

57.1. 17, the motion of water*.—* It is probably only 

the Huttonians, who at this day, consider the 
motion of water, as concerned in the formation 
of vStrata, but such opinion seems devoid of pro¬ 
bability. 

SS, 1.14, different direction Denominated Stratula, 
Rep. i. 153, see my Note on page 317- 
1. 21 and 22, remove many difficultiesf.—fSee P. M. 
^ xxxviii. p, 357, and Mont. Mag. xxxiii. p. 517. 

S9| I. 1» with stratification *.—* By Mr. Edward Martin, 
at Cribbath, in Phil.Trans. 1806, and in Williams’s 
Min. Kin. 2d Ed. ii. p. 296 : and by others. 

], J.0, mountain massesf.—fRep. i. 153, Phil. Trans. 
1811, and P. M. xxxvii. p. 441, and vol. xxxix. 
p. 2U and 426. 

30,1.8, clay*.— ^Alumina ought now always to be, 
used, in naming the simple Earth ; Claij being a 
useful name, in, ^ry common use, for various 
mixtures of Alumina, Silex, Magnesia, &c. &c. 

40,1.22, of the science*.— * Read — of Ceological 
Science. 

43.1. 12, generally lie below *.—* Are not the bare or 
dcmidated tops of large nodular, or inihtddrd 
masses, often described as Joundution rocla P P. Al. 
xi. p, 53, 

44.1. 13, cowxdwx pebbles *. — * I believe Mr. W. Smith, 

as a Man praetically acquainted with Coal-mines 
and other deep excavations in the Strata, as well 
as with the superficial Gravel and alluvial soils, 

was 
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P,44, w«s perfectly right itt concladirtg, 20 years a^o, 
that rounded pebbles are never contained in regular 
strata or found under them. Rep. i. 109 and 134. 

After thoroughly and repeatedly considering 
the nature of the granular silicems masses, called 
Sandstones and Grit-stones, from the finest, most 
uniform and almost imperceptible grit, (or even 
fine Sand in a stratum), to the irregularly coarse 
Millstone Grit of Derbyshire (Rep. i. 179)» the 
still more irregularly coarse grit or puddingstone 
strata of South Wales and the Forest of Dean 
(Rep. i. xiii. and P. M. xl. p. 51), and the vastly 
more compounded and irregular Conglomerate 
or Puddingstone, which forms such stupendous 
strata in the north of Scotland (Will. Min. King. 
2d Ed. i. 4S8), and stretch to the Orkneys: I am 
perfectly satisfied, that all such granular masses 
in strata, are of cotemporary formation with their 
paste or cement, and are distinguishable (though 
with difficulty sometimes), from rounded pebbles, 
having no real marks of attrition on them, though 
they often show on their outsides the effects of 
decomposition, so as to assume very exactly Oa 
appearance of worn stones. 

A I'lieorist, who sees in the same stratdtn or 
mass of conglomerate, distinct stones of all hii 
different classes perhaps. Primitive, Transition, 
and Secondary and even of the Alluvial of some 
Schools perhaps, will stoutly deny, and even ridi¬ 
cule my position, quoting against me the au¬ 
thority of a List of great Names from Lehman 
to Werner, &c.—Be it so, such may continue 
to enjoy their theories, and form Societies for 
amusing one another herewith, and 1 w'ill pursue 
my observations, until 1 meet with facts not er- 
plainable but on their principles, and then I will 
not be backward in announcing them, and own- 

lUg It. 

Opportunities more proper than this will doubt¬ 
less o(‘c ur, in going througli Mr. B’s volume, for 
these remarks, but I wished early to introduce 
them, and can rcfer back to them here, when 
necessary. 

44, Plate 1. fig. I.—see pages 44, 47, 83, 165, and 257.— 
Fig. 2, see pagr 4.i. 

45, I. 14, uiiconfermable and overlying*,—♦ Jt has been 

hinted 
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P.4#, hlpcciij^ me4>y a JrmMJi* that Mr, B* has some- 
thtng; yet to learn, of hU friends -the ** Anglo- 
.Germans/* respecting the orthodox interpretatfoii 
of these tcmjs. I have never yet found them ne- 
, cessary, iu describing any appearances of Nature; 
Mr. B*s 9d hgure in plate 1, has nothing repre¬ 
sented in.it, to me inconsistent, with regular strati¬ 
fication; which does not absolutely require parallel, 
» but rather conlimous masses (Hep. i. 105 and 117 ); 
what have we here, to prevent us supposing, that, 
bis upper or '^superincumbent'^ masses are parts 
of a stratum-f as unifornily thick, and as regularly 
applied upon No. 1 , as that is upon No. fir (and 
even had once others such ujion it,) and that since, 
or even before a part of this mass was cracked 
into regular columns (sec p. 314), the surface was 
denudated'i as irregularly as at dd, and that in two 
other parts, the whole of the upper stratum (or 
strata) was stripped off, without any perceptible 
excavation into the next inferior stratum. Such 
cases arc very familiar to me in nature. Not so 
I must confess, the three siratUt No. 6 , in fig. 1 
in this plate, which abut or end against another 
< stratum; or the two oiher strata at the top left- 
hand corner of fig. 3 in plate III.* 

If in both the.se cases, alluvial beds (Rep. i. 142) 

^ are intended to be shown, covering siratUf almost 

every Gravel Pit will prove the possibility and the 
frequency of such occurrences, aud so will Gravel 
, Bocks (Rep. i. 131 Note). 

The different cases oHstratuIaj curved or straight 
(which last are very common in the beds of nu¬ 
merous Coal-measure and other Rocks), appeared 
to me sufficient, 4 o account for every case that I 
have yet seen, of unconformable stratification. 
1.17, any conformityf.—f In its top: see above. 
46,1. 19 , and structure*.— * Because compact, and not 
usually divided into beds and blocks^ or posts, as 
is copimon with most other Bocks. 

1. 25, almost peculiar*.—* I have yet seen nothing 
so peculiar in the stralificatim of Basaltic Rocks, 
P. M. xxxiii. p. S57, and Rep. i. 279 *• their sul^ 

• My worthy Friend S. C. PoIe.Esq. to whom this Quarry at Wild Park 
b^ong|d. died lately: 1 shall therefore take it a favour of any one, to 
wiiom It may be convenient, to compare the view in tliis plate with the face 
of the Rock, if they will inform me particularly, as to tue two horizontal 
•Cfoca at the top left-hand corner. 


stance. 
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K 46 . stance^ in its 'ran 0 ^ sMtss, # Hw more sin- 
gttUr. ~t 

47 . 1 . 16 and 17, elevated thorn on one side*.—* The 

important Geolt^ical fact, that such elevations of 
piles of stwta, hy rents or faults, very rarely noir 
form a cliff or sudden inequality of the surface 
(owing to the subsequent and general denudation 
thereof, Rep. i. 105, 123, and 124), has not been 
^ expressly pointed out in Mr. B’s volume, altflaiigh 
80 important a feature of the earth's stirfaee, see 
my 2d Letter, (p. 107 ), and 3d Letter, (p. 165.) 

48, Plate II. fig. 1, see p. 48, 271 and 273 .—fig. 12, see 
p. 145, 151, and 20g.—fig. 3, see p. 146 and 209 . 
—fig. 4, see p. 218.—fig. 5, seep. 226. 

48.1. 7, is built*.— * On the gth Grit Rock, Rep. i. 
207 , Ponds Colliery, whose workings undermine 
the Town and this Rock. 

1. 11 and 12, coarse gritstone t.—t let Grit, or Mill¬ 
stone Grit, Kep. 1 . 220. 

1. 17 , stratified sandstone Limestone SAoI# 
(Rep. i. 227 );—throughout bis work, nearly, Mr. 
B. has altered the established and appropriate 
nathc of this stratum, and of others also very dif- 
' ferent from it, to “ sandstone," see my 2 d Letter, 
(p. 103.) 

48, 1. 19 , a cap or covering**.—** On Whin HiIl,Rep«i. 
62 and 2^, are three caps or Hummocks of 1st 
Grit, the largest being here intended by Mr. B., 
] suppose: anil it is worthy of remark, that the 
great prevalence of this phaenomeuon, of Hum¬ 
mocks, throughout this district (Rep. i. 225 and 
241) and others in England, Scotland and Ire¬ 
land, is unnoticed in Mr. B's work; nor is their 
importance pointed ou% as certain indications of 
the denudation of vast tracts of intervening strata, 
on Hills as ivell as in Valleys^ see Denudation in 
Dr. Rees’s Cyclopaedia, P. M. xxxiii. p. 204 and 
260 , and xxxvii. p. 44, &c. The Rev. A. Cal- 
, cott, in 1761 , distinctly pointed out \\n9> grand 
pheenomenon of the Eanlj’s surface, see his “ Dc- 
luge," p. J 59, &c.; Mr. Williams also mentioned 
a particular case of Hummocks, Min. King. 2d 
Edit. i. p. 97. M. Hermelius’g Maps of Kin- 
iiccula and other Hills in Sweden, lately cQpied 
into Dr. Thomson’s Travels, show them, &c.— 
yet, the modern Theorists has noticed, aiul 

given 
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P»AB, giverr a&y cotisi tetlt explanation of them ?j Bfr. 

Allah, in p. 92 of yor.r present ascribeu 

the Cornish Hummoclcs,to decomposition!; see 
?' iny ^td Letter, (p. 108 ) 

1, fi4 and US, compact limestone •^•}- It has 

already been noi’ced in ii'y 2d Letter (p, 112), 
that a grtAi fault (Rep. i. C '-O) is omitted m plate 
' II, lig. 1, through ISio. 7« near to the edge o! die 
Shale {.■>'; and ibiu the part of the Limestone 
which ni. (crbes Uie Shale here .5 1st I.inicstone 
(H'.p. i. J' X ■i'‘'J271). 

42t Vi 2, I'K- 5>u>. ’.t,! ••"•rone *.—* I: is tnc ''d , . nd not 

the Isi. l^rncr ■ .vit, monntaini; to the 

W anfS N'.V oi '“i.v t! • . : ,! a pr- ' 97 of 
Derh li. |). rc'ui p. . a\ J u:(i Letter, 

(p, I .2.) 

1. 14, Jiucrent i'v>cj r.+.--•} These k' .ouI/a are 

shown. Rrp, ' (■<'.6. 2S0aii.< iSiolc, Set, 
Phil. 'j’i"ins. 1811, anu <■ . iV? .cxi>., r. 2(5. 

L 16 , sinkin > down t,— t isir. fj.ltint " iKcmptcd 

to explain the iormato n ofV;.]lc\s 'insures a.id 
subsidences, bm hiS assno f't n- ;• - . iiecn proved 
?franeoii3, i', M. p - ■■irsand 

400, and my 2d Leti^i, p. i v- . ■. ' have de¬ 
scribed aii ihr jii-bieij'a* N abc . ■ b’c, and 

ahown that they .rC /,'<>//■. -.j it.- <, to this 

cause, Rep. i. ‘ifjj. }'. an.v.i.. .• ipi-. nd 2.''3,) 
and Mnjit, Mi’^. xx\'!'. [). 'tW-. .jouniain 1 or- 
rents, mentioned l:oie and i i p Isft, ...cm per¬ 
fectly inadequate to t))v. \vidi;i,;ng or Uic Uj'oer parts 
of fissures, into vrdieyt, Kcv-‘t.49l, f-t'd xxxiv, 
p. 49. 

iO, !. 11, fragments ofthef;? mouni.dt)S *.—'^The con¬ 
glomerates of ’lit ticrth of tcolland, nietiiioncd 
in my note on p. 'j 4. are not lormed of fragment' 
of thcadjacent moMUains, no: are perhaps any other 
such pudding-stones,” a* they are here called, 
80 formed. 

1. 19, by marine currents f.—fThis cause assigned 
for the excavatior.. of Valleys, appears rather more , 
adequate to the effects, than Rivers which flow 
through them,'* page 47; but neither arc suffi¬ 
cient, to account for the very general denudation 
of the earth's surface, if they could be supposed 
< to have formed the individual valleys. The same 

cause which demdatedf (whaiever it may have 
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P.50, ,|j«jen) appears fevitlenUy to irfc, to feave form^ 
the valleys at the same time, but by no mechani- 
, cal or natural law, that T cfui discover or d^vlsej 
or. have seen j ointed out (Rep. i. U>5, and Staf- 
ioKlshireRepori, p,200). Infinite wisdom seems 
so to hav: disjjoscd the forces li'.al operated, in 
teanner-oii '' hundreds of yards tlnclc of Strata^ 
that I he p-ir'.i ng or rupture die bottoms of the 
removed solid masses, -ivtiv in roe com^leated 
"'c ''ing planes, y.diich now ^orm iho ‘'ur^^'accor 
-'•ather, wl.ieh did sc, Ivnnre* uiUtVuutt was 
iodg-'i.v.- (’ mposilrm u;./. apntued, to form 
rb-’ '■ .• ! foil, and ‘’’'iigMi' round the aspe- 

. hr ^udileu r ■ ■ -i i large Seal from 
•.r.jtni' -ion on , '(-give us an idea 

■ t op ife.r it j i.o 'iientally separate 

■ i f'-jm ■■ 'i.'cvio s oum press ion of the yielding^ 

wa,, ijf sii^pe of iiie ''.eal. He:'* seems to 

h ;n ' lii'':’'ol CiTfiV''/? ’jf;:?. eja ;i rvast ter-» 

! ■ '. R'liv ’ith'is our jjower m invest!* 
-l'' wc cannot in. anv degree imitate, 
; . ; in nidted can we iniiuttt ? or, in- 

• i.uv .r'mpreh:*.;'.! i. , 

'!.♦ v>oai(: Mr. G. might find himself 

' .. .ti) the a-:sistance of the learned 

i.HtUionian absurdities, to tell 
<-j, - iuid mass, whether gaseou.s or of melted 


* 'li>?r 111 fion; dfuiftated t;Mcts and Vailcyi have 

nervtid nf,' 'p rur • , .ir.i ih 'ii, i!."ii!y iii Oic (Krrc.'On or by the aciion ot' 

currents ui It I. dcv ,1; !' ^ in..'}!<“ cour.ei, wllJ I think admit of 

itii elearcjt ),''011, Cvn , • 1 e .''ini iiil.uite CAaniinatioi. of the of 

hedtly i>.' tljin'. / I'■ • . .ti fi i r' /»<■ ruhbiejutf'ied by thin Ifnig torn 

up on rile tops or Q< u .- t ' .ih.Q, iu many pir.s of our Islaiid,aad in 

most sicuiuiom, -as' > h:.".i.deys, I have repeatedly and c^ietuliy studied 

this phxnuineuon, si,niy H ue 0:1 p. l!?oP, 

Mr. L. Horner sav^twe ot tiiis kind in the Limestone Quarries oa 
the W flank of the ?/lal vert. Hills, but on returniiio to view one of them 
ajaln, the Quarrymen furl Tcwoicd these tooteiud a/id tietUd p^rts of the 
beds; and I cannot but suspect, that it was alter this, and from recolieccion 
only, that Mi. L. drew the SfHon of these strata, which is published in the 
Geo. Trans, vol. i. 

Ashover Valley in Derbyshire, has presented many facts of this nature, and 
even of more decisive kinds, as to « lempvrary ariiO't an the sur/ate of 

the strata, whose precise loea!itie.s I have pointed out, for re-examination of 
Che curious facts which tl.ey exhibit, and mentioned the Names of rh$ 
parties present, when several excavations were made, on purpose to explore 
the rubble, and are since (ilosed again, in my Paper mentioned in a Note 
in my first Letter (p. 55 .) But alas, my unfortunate production had no 
nihlime speculations on primitive transition or secondary ^rmahons,*tp 
recommend it, not even on “ the independent Coal formation," (P. M. xlt, 
p. 305), and seemed to be thought unworthy to appear in better company. 

Yol. 42. \B6. Oct, 1813. R Uva^ 
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1 ^, SI, lava, pmvtrfully expwMing itself .ponM ao^f, 
much less cause (as seems here insiatiated) part of 
the snrrouttdinor masses, against which it acted 
(equally on all sides, by the known laws of 
^uidity}, to sink, or approach towards the ex- 
pfinding mass! Perhaps Mr. B. wdll wish to 
amend his words, and say, “ after the surface had 
risen in one pari, it sunk in another}” but which 
even will no belter avail him, unless he can show, 
why that part of the shell which had stood firm 
and unmoved by the expanding action, should 
immediately alter (much less at the same time), 
give w’ay and sink down, in preference to that 
which had just been heaved up by iis action.— 
But it seems a loss of time, to notice such crude 
whims. 

52,1. 3, defended from attrition*.—* The common ap¬ 
pearance of extraneous fossils, and of known allu¬ 
vium, which have suffered little or no attrition, 
by cl distant removal, as on the Chellaston Gyp¬ 
sum, see my fd Letter, (p. 105), compels us to 
seek a more general and adequate cause, than a 
coating of ice —In the great alluvial Clays of 
Bedfordshire, very large ragged flints, witl||^ops 
almost like the handies of pitchers, and more 
easily broken ofl', are commonly found in digging 
(with other not less fragile ruins of the distant 
chalk Hills), and are often used for weights to their 
roasting Jacks. Very large masses of laminated 
clay are also found lodged in the gravelly mixtures 
here. . In Dorsetshire larger unmoken masses of 
the stratified Pipe Clay (of Purbeck, probably) 
are found lodged m gravel; at Hagworihinghaoi 
inXincoInshire, I have seen large masses of thinly 
stratified Clay, with their edges litflc worn, lodged 
ill confusion,on the top of a Hill, among immense 
holders and rounded stgnes. A multiplicity of 
similar facts show, that a great deal of the know-n 
alluvium must have been borne up aljove the sur¬ 
face and moved in mass (generally, if not always, 
from SE to NW or near it, as Mr. Smith l<|Ht)g 
ago discovered, P. M. xxxv. p. 135) instead of 
being rollt'd along the surface; and the same re¬ 
mark will evidently apply to many self stonea or 
moved Blocks, sea Ice hornCf in Dr. Rees’s Gyclo- 
psedia, and Rep. i. 143, 

P. 60, 
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P. CO,J. f^^resh-water fiah*.-—* Who haa told us, any i^r 
duhitai)le marks, by which fresh mi., salt #ater 
fish, or those ot water of any other qualities can 
l)e discritninaicd ?, among the primitive races 
whose remains we find in the strata. 1 believe 
no one has, or esn, P. M. xxxv. p..l34. Some 
‘ time ago I asked a celebrated Naturalist this ques* 
tion,—he said, he knew no other chaijj^^ifitic 
distinction betw'een fresh and salt walen^ells, 
than the thinness of the former, but will this 
serve as any distinction among fossil species ? are 
not very thick and stout shells often mixed in the 
same bed with very thin and tender ones?—I have 
often seen it. 'i'bis being at present a favourite 
Geological bauble, in Lohdon as well as Paris, 
(R^jx i. and P. M. xxxv. p. 256) Mr. B. has in 
seven or more pages of his Book, contrived to 
intiuduce so fashionable a subject, combined as 
often with his iniMakc, about the remains of large 
Ouaclriii)f‘ds benig fcuuul in the stratified Clay of 
l.ondon, ir.'tcad of ’t. Pee riv IsVuts on pages 
16, 18 !,&c.— Sec '.'Ir.JdiiKs&owtruv ''including 
reiiiarlv in p *'o of his “ Mineral Conei. 

I. 6 and 7- I ' ii*y. f Sandt*—t Tt is much . be 
lamenU'd, that Mr, \ -j.) iar sufi'ored Tht-rry 

to distort fac!s, to deny tile many important iv- 
guliir rirata of Cloy aiul of Sami in the south- 
easlftn partsofEiu;!ar.d(Rcp.i. 111 to 115),a place 
among his scconJary strata; placing them here 
among alluvial subsLames, viz. with Gravel, and 
calcareous Tufa, and even with beds of Peat !. 

!. 22, some time cstabiished +.—| Mr. IVs work was 
inti iidt*.!, we .should hope, n,5 *'■ introductory” to 
the irmhs of Science, and not for'detailing and 
giving furthe cui rLMicy lo established errors. If 
' Mr. P. at a)! thought, with me, (as this passage 
intimates 1 think) that the boasted arrangements 
of Lehman (p. vi.) were useless, if not hnrli'ul 
to the science, (see my Note on page 44) why 
have they fui red so large a share of his work, 
with additional and snecniative arran«:ement5 of 
his own, on the same doubtful principfes? 

61,1.6, forced through It is more natural, and 

accordant with all the facts, to suppose the fp* 

' perior sirata have been dcuuclated off the moun¬ 
tain tops of Granite (such as a in fig«^ 1, plate I), 
R 2 than 
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P. 6l* than to suppose, with Huttoniiipi, that ths 
Granite has been forced through the more su- 
perHcial covering of the Globe when after alU 
theGranite may perhaps be comparatively an incon¬ 
siderable nodule or crystallized maw (Bep.i. 153), 
in a Siratmtt of far greater magnitude and ex¬ 
tent, see my Note on page 43 . 

10 , over coal *.—* What reasons, except his new 
Anglo-German” theory of formations, has Mr. 
B. adduced, to show, that the Coa/'measures of 
the Ashby-de*la-Zouch Coal-field do^>riot pass 
vvder his “ primary” (or “ Transition”) tract 
called Charnwood Forest? see,my note on page 
285.—^At page 286 Mr. B. admits that the Red 
Marl (under his new denomination of Sandstone),. 
occupies a space, in horizontal strata between the 
Coal-measures and the coarse Slate, and says, the 
Sandstone is evidently of posterior formation to 
the coal strata,*') or in plain English 1 should say, 
lies upon them; but which Mr. B. was not likely, 
to say, wishing for another purpose, to represent 
this same Red Marl (or Sanv-stone) as identical 
with 1 st Grit and Limestone Shale (or Sandstone), 
and underlying all the great Derbyshire and York¬ 
shire Coal Scries, see my 2 d Letter (p. 103). 

The coals rising up where they terminate 
against the horizontal Marl, as Mr. B. men¬ 
tions, is consistent with the Fault which I 
have represented in my Map Rep, i. p. 97 and 
mentioned p. 174 : and though Mr. B. may have 
attempted to invalidate this Fault, in another part 
of its course, at page 267, by saying, “on the 
south-vyest they (the Coal-measures) are covered 
by b thick bed of coarse breccia and gravel, which 
separates them from the coal-fields at Poleswortfc| 
and Bedworth inWarwickshirehis statement is 
clearly unfounded j for between these two Coal¬ 
fields, several miles wide of as perfect Red Marl 
occurs, in horizontal strata (with occasional grit¬ 
stone beds in them), as in any part of England, 
as niy Map shows. Rep. i. 97 , instead of Breccia 
and Gravel!. I have shown and mentioned a 
small tract of Gravel Rock ? in Over Seal (Rep. i. 
142), which Mr. B. may perhaps have seen, and 
thus been induced to make this general and very 
uutounded assertion,. 

P. 68, 
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clay* *pits^.—These Uluvia! 5ifar!-pils with 
Granite and other foreign Bolders, extend into the 
NW corner of Derhyshire, Rep. i. 456. 

G9, 1. S2, denominated rents’*. — * Mr. 15, seems here 
alluding, to the nearly vertical slines cutters, 

&c. between blocks of stone, or masses of Coal, 

‘ &c. which are generally pecitliar or confined ip 

each bed; and should not therefore ha<^^||yeen 
confounded by a common term, with the^^ltly 
different phaenomenon of Faults, as is,done in 
•page 47, see my Note on page 162. 

72,1. 3, to mica slate*.—* Did not Mr. B. note, in his 
Woburn observations, that the micaceous stones 
alluded to, were worn and decomposing pebbles 
, among the Gravel ?. I have found such, very 

plentifully, on the lower chalk hills NE of Dun¬ 
stable, and they have also reached Derbyshire, 
with many of their travelled companions, see 
Rep. i. 466. 

73, 1. 10, of statuary marble *.—* Mr. John Lingard, 
the occup^ of I.odffe Farm in Great-rocks Dale in 
Derbyshire^ showed me small specimens of white 
granular Marble, scarcely if at all distinguishable 
from foreign statuary, which came I believe from 
a Dyke or vein of this stone, which there inter¬ 
sects the 4th Limestone Rock, Rep. i. 414. 

S3, 1. 9, secondary rocks (6 )*.—* In a note on page 
45, I have already expressed a doubt, on the reality 
of such strata as are represented. No, S, in fig. 1, 
plate r. and shall feel obliged to Mr. B. if he will 
particularly point out as many undoubted case# 
of the kind, as he can. 

• My next communication commences Mr. 4th Chap¬ 
ter, and shall be sent in due time, 

1 am, sir, 

Your obedient servant, 

Upper CroTvn-strect,Westminster, JOHN FaREY Scn. 

^tb July, ISIS. 


XjyiV. On Electricity. By Mr. George John Singer, 
Lecturer on Chemical and Experhncntal Philosophy, 

The phrenomcna observed in an experiment detailed ^ 
the last number of this Magazine*, as indicative of a doable 


* page 161 . 
R3 


current 
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current in tti® dUchJIge of the li-ydch jarj htrc been the*^ 
subject of cnnsidtr.itioii with all practical electricians since 
the yeapr J76u, when an account of them was first pub¬ 
lished. 

In the lifty-first volume of the Philosophical Transactions 
(page 171 and tollowintr) Mr. Sytlbtner has i^iven an ac* 
count ‘^onle exprriiuei.ts that led him to suspect the 
ikei^moi a iiuu./ie current in the discharge of the Leyden 
jarf''i^t which appeared to him to afford the most salis- 
&etory evidence w'as the foll'nviiig, 

/ He placed a slip of tinfoil in the middle of a paper book 
(the thickness of a quire), and, passing an electric charge 
through it, observed that the leaves on eacti side the tinfoil 
were pierced; the tinfoil itself was not pertoraicd, lint an 
indentation was made on each of its suriaees at a iuMe di¬ 
stance one from the o'hcr; these indentations were opposite 
ihe holes in the paper, and evidently pointed in opposite 
directions. 

In another book of the same thickness, he placed two 
slips of tinfoil with the l .vo iniddie leaves of tho book be¬ 
tween them ; and he states tuat ail theJeaves of the book 
were pierced, excepting the two ihsPwere between the 
slVj^ of tinfoil: and in these two instead of holes the two 
impressions in contrary directions were very visible. 

I have frequently repeated Mr. Symmer’s experiments. 
The result of the first is usually as he has stated, but the 
phaenomena of the second are somewhat different. When 
the two middle leaves of a paper book are inclosed between 
two slips of tinfoil, and a sufficiently powerful charge is 
passed through the book ; all the paper leaves are pieicecl, 
apd each slip of th/foil has iivo indentations in opposite di¬ 
rections and in diferent parts of their opposite surfaces. 
Consequently, if these impressions are caused by distinct 
currents of electricity, there must be Jour currents to pro¬ 
duce this effect. 

But the phaenomena were still more remarkable when T 
introduced between the leaves of a quire of paper, six sjips 
of tlnfiii), each pair separated by three leaves of paper. The 
charge perforated all the paper leaves, but in different places^ • 
and each slip of foil had an mdcntatimi on each of its sur¬ 
faces, and consequently in opposite directions ; so that, ac¬ 
cording to Mr. Svmmer’s reasoning, there must have been 
twelve distinct electric currents. 

. The perforations in the paper were never in a right line 
tbrdugh the separate strata; and consequently the indenta¬ 
tions on the opposite surfaces of each slip of tinfoil were 

at 
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at some distaope firom «acit <»ther, and 'fbtnetjiiiW’^bn^iderr ^ 
ably so, being at the opposite extremities of tlte slipbut 
each impression was immediately opposite to llie purgation . 
in the paper contiguous to it; so that an upward impression^^ 
and an impression downwards on two opposite tinfoil slips,' 
resulted from the perfors^on of each interposed stratum of 
paper; which is a siifficient proof that the effect arises fpip 
the expansion caused by a spark at each interruption ^Jhe 
metallic circuit, and not from any effect of opposit^^r- 
rerits. 

When a card nr quire of paper is pierced by a chargi^ 
passed through wires applied to its opposite surfaces, therP 
is but one interruption of the metallic circuit, and conse¬ 
quently but one spark; this produces an expansive effect, 
which will operate wiih the greatest force where it finds 
the least resistance; which will be at the opposite surfaces 
of the card or papci : consequently a bur or protrusion w'ill 
take place at those surfaces, and if any soft substances are 
contiguous, thev will receive an impression, although they 
are mt of ike circuitf and ofeour.se could not be afl’ectcd by 
a current either wa^ But if a series of cards or strata of 
paper arc placed onlp:h oiher, and separated by as many’- 
slips of tinfoil, the interruptions in the metallic circuit wM 
be as numerous as these slips j and as a spark will take 
place at each luleniiption when a charge is passed through 
them, ati expansive effect will bo produced by the perfora¬ 
tion of caeli stratum of pajier, and this expansion must 
necessarily indcait the tinfoil contiguous to its opposite sur¬ 
faces, and cour-cqucntly produce two indentations in op¬ 
posite directions. The slips of tinfoil may be considered 
as stepping-blocks for the electric fluid, which d'oe.s not (in 
consequence of their extension) pass in a right line, hul 
through the least resisting part of each interposed stratum 
of paper. 

'I'hc truth of this explanaiion is evident from other phae- 
nomena attending the experiment j for, allowing it to be 
correct, the effect of cxpau-sion may he expected to be most 
considerable w'hcn the slips of tinfoil arc at the greatest di¬ 
stance from each otl'icr, as the spark liten passes through 
a greater interval: and it will ijc found that the impressions 
are,better defined and deepci, w hen several sheets of paper 
are iiitcrpo.scd hetween each pair of tinfoil slip,s, than when 
they are only separated by a single sheet. 

An additional confirmation of this fact has also occa¬ 
sionally occurred in my experiments. In varying Mr. 

K 4 Synimer’s 
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by iDc]u4lng a svk^Uc^ tf paper 
«neiweeu iwft^tint'oil slips in the middle ot a book $ it ha# 
sopiat^es happened that the perforation of the paper took 
in a right Ime^ and in such eases both slips of tinfoil 
fiiwe lmen indented in one direction only, and invariably in a 
direction from the posttivt! to the ill|%ativc surface. 

from these facts, (and from various others, which if my 
leisure permitted I could state,) 1 feel authorised to con- 
clud^^ that Mr. Symmer mistook the expansive effects of 
electricity for an evidence of its direction ; and that Mr. £. 
^alker has ingeniously amplified this error by adducing 
in'his second experiment two opposite impressions, which 
are produced out of the electrical circuit, as an evidence of 
opposite curret|ts supposed to take place within it. 

With respect to the permanence of the effects produced 
hy electrical influence,. Mr. W. has fallen into error by^ 
confounding them with communicated electricity. If, afte^ 
brining an electrified body near an insulated conductor, 
withdrawing, it the insulated conductor remains per¬ 
manently electrified, it must have lost or received electricity; 

in either case it is electrified by communication ex\d not 
hu position, whether its loss or gain bHibe consequence of 
contact of some conducting body, or the imperfection 
of its own insulation during the disturbance of its natural 
electricity j and -one of these causes must operate to produce 
permanent electricity in such an experiment: for neither an 
insulated rod nor a gold-leaf electrometer, \i properly con~ 
slructed, will be permanently electrified by approximation 
to an electrified body; unless they communicate by imper- 
feet insulation, or pointed terminations with surrounding 
unelectrijied substances during such approximation. These 
are facts, which the constant repetition of such experiments 
professionally enables me to state with confidence; and 
they are indeed such as amongst electricianf; are generally 
admitted : but pcihaps Mr. Walker has yet to learn, that a 
conducting body supported by dry glass, and surrounded 
by dry air, may be still very far from perfectly insulated. 


London, 
Oct. 12,1813. 


G. J. SirtGEB. 
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XLV. An AHeMf>t id determine the d^Ue^aui^^UPrp^ * 
portions^ in which the crmsiituent Parts of unch^gOnic Suh^ 
stances are united with each other. By Ja<x>b 
juius, Professor of Medicine and Pharmacy, arid 

Stockholm, * 

(CofUillkued fronf p. 183.) 

2. Sulphireied Hydrogen as an Acid {the Hydrothtdie). 

SuLPHU RETED hydrogen is a combination ofhydrogei^liirith 
sulphur corresponding to the sulphuret of lead and to the 
aulphuret of iron at a minimum. It has most of the ch|ki» 
racters of an acid, and affords saline combinations with 
some bases. Hence a question arises, Whether the hy- 
drotheic acid contains oxygen ? I shall heseafter mentiou 
the quantity of oxygen probably contained in hydrogen, 
which amounts only to *005 of the whole weight of the 
sulphuretcd hydrogen. It would therefore be expected that 
sulphur should be an oxygenized body; for a substance 
deriving its properties as an acid from oxygen must h%* 
turally contain more than | per cent, of it. ^ 

Some years ago,^ made an analysis of sulphureted hy¬ 
drogen {Afh. ii. 7^ and employed in it the hydroiheat|of 
the protoxide of zinc, which I found to consist of 7S pai^ 
of the protoxide, S.s of sulphuretcd hydrogen, and three of 
water. Although I did not then pay so much attention 
to minute accuracy as 1 have lately done, 1 am persnadra 
that there cannot be an error of more than I per cent, 
which is here of no consequence. Now according to my 
analysis of the protoxide of zinc, 72 parts of it contain 
14*12 of oxygen; so that if sulphureted hydrogen, like 
every other acid, is required to contain S, 3, or 4 times as 
much oxygen as the base which saturates it, the least pos¬ 
sible quantity must be 14*12X2=28*24, or more than the 
whole amoudfof the hydrotheic acid : and if we supposed 
the quantity of oxygen to be simply equal to ihat of the 
basis, this would still he something more than half the 
weight of the hydrotheic acid. 1 shall hereafter explain 
how far this is rcconcileable with our views of the subject. 
It is not absolutely necessary that this acid, so called, 
should contain oxygen; for its combinations with bases de¬ 
pend principally on the affinity of the sulphur, since in the 
hydrotheates the sulphur and the metallic body are in the 
same proportions as in the sulphureis. On the part of the 
metal some oxygen is added, and on the part of the sulphur, 
as much hydrogen as would be required to convert that 
oxygen into water. If the metellic base attracts the oxygen 

more 
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i«ore pow^^irfully tinan hyclragen does, this quadruple com¬ 
bination ^ sulphur, metal^ oxygen, and hydrogen may lake 
place, all the component parts exist in such propor¬ 
tions, l^at, when taken in pairs, they stand in the same 
degree of combination, however they may be divided. If, 
on the other ban^d, the metallic bdj b has a weaker attrac¬ 
tion to oxygen than hydrogen has^he combination with 
the.bydrotheic acid is impossible; the hydrogen forms 
water with the oxygen, and the metal a sulphuret with the 
sulphdrir Alkalis, alkaline earths, the protoxides of zinc 
and of manganese, afford saline combinations with sulphu- 
rtued hydrogen; while most of the oxides of the older 
metals, for instance, the oxides of lead and tin, are only 
reduced to sulphurets by it, 

3. Does jimmonia contain Oxygen or not ? 

If we grant the affirmative, we have already determined 
its composition as accurately as our modes of analysis ad- 
imt. Since, however, many distinguished chemists assert 
the negative, we shall examine the probability of each 
ojpiuion; for in this case we must be satisfied with proba¬ 
bility only. 

If ammonia contained no oxvcrcn, we should be obliged 
to consider it as a base comparable to sulphureted hydrogen 
as an acid, there being no oxygenization in either case. 
But whence should we derive, on this supposition, its pro¬ 
perty,of becoming a base, or its alkalescence, since hydro¬ 
gen does not possess this properly, and since nitrogen, its. 
other component part, is a substance of an opposite nature? 
Nitrogen stands with sulphur, phosphorus, and arsenic, in 
a series of bodies which form the strongest acids, and 
which are attracted by the positive pole of the electric cir¬ 
cle. It has been observed indeed that sulphur, phosphorus, 
carbon and arsenic are sometimes deposited at the ne¬ 
gative pole, and cannot ajipcar at the positi^ pole : this 
however onlv happens in the presence of wafer, at the ex¬ 
pense of which these bodies are oxygenized ; and in com¬ 
parison with oxygen all bodies lend to the negative pole, 
I call all those bodies \negnlive\, which either alone, or 
in combination wuth oxygen, are capable of being attracted 
by the positive pole; and those \^pnsitive], wdiich when 
combined with oxygen cannot collect at the positive pole, 
and are repelled by it when they have been formed, and in 
a short tim^ either reduced, or collected at the negative 
pole; for example, the metallic oxides, which arc some¬ 
times formed at the positive wire. [Negative] bodies are 
in general so [negative] that they never constitute the bases 
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of salts, as sulphtrr,. phosphorus, csurhonjl arsetiio; or if 
they do in some cas4s atford bases, for iastance, in ihe su^ 
phureted or phosphureted muriatic acid, they have infinitely * 
less the character of a base than water has. The bodies 
most decidedly [positive] have this charactei in such a de*' 
gree, that even when have combined with so much 
oxygen as no longer to^ibnstitute bases, for instance, the 
oxides which ! call peroxides, they still are not [negative], 
and do not exhibit any characters of an acid. This if'the 
case with lead, manganese, cerium, and some olhftrsub- 
stariccs ; their peroxides contain oxygen so little saturated, 
that it is [negative] in comparison with almost every coni* 
bustible body, although the whole peroxide can never 
be [negative] with respect to any other oxidated body. 
[Our author’s language has here been translated into one 
W'hich has been more generally adopted, and which had on 
a I'ormor occasion been substituted for it by Professor Gil¬ 
bert, i*i pursuance of Sir El. Davy’s theory, without any 
objection Irom Pi'oieh<or Berzelius; he is indeed still dis¬ 
posed to call those subslances positive which are collected 
at the positive wire, but does not insist on the absolute ne¬ 
cessity of employing this language.] 

Kovv neither hydrogen nor nitrogen is so highly [positive] 
in its electrical power as ammonia itself; it is therefore in¬ 
conceivable whence this properly should be derived, unless, 
like the fixed alkalis, ammonia is an oxidated metallic body. 
Sulphurctcd hydrogen derives its acid properties from the 
[negative] nature of sulphur, the attraction of which for 
most bases it overpowers, because the oxygen in the base, 
which is still in some degree [negative], enters into a sort 
of neutral state wiih tlie hydr«>gcn ot the sulphureted hy¬ 
drogen, w hich wc may compare with that of the cake of 
resin and the mclailic disc or cover of the electrophorua. 
We see theref^e in the constituent parts of sulphureted 
hydrogen a cause why it possesses the character of an acid, 
iJiai is, of a [negative] body. 

Since ammonia contains, according to the analysis of 
Gay-Lussac, lb-473 per cent, of hydrogen, it might be 
presumed tint in the salts of ammonia as much acid should 
be found, as contained cither exactly oxygen enough to 
form water with ibis quantity of hydrogen, or some simple 
multiple of that quantity, 'i his how'cvcr is no^ universally 
tiic case; for we shall find that ammonia is combined in 
this proportion with those acids only which contain three 
times as much oxygen as the base that saturates them. Of 
those acids which coniain twice or four times as much 

oxygen 
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exygen a$ the by which they are saturated^ the quin* 
tity neutralized'by ammonia contains either ^ or as 
^ snuiih^xygen as would be necessary in order to form wa¬ 
ter with the hydrogen of the a|pmonia: and these are mul- 
tij^tes of which we nave no other samples. In the hyper- 
oxvmuriate of ammonia, whicl^fiball mention hereatter, 
ll»e ammonia exists in such a pl^ortion, that the acid 
contains times as much oxygen as would be necessary 
for forming water with hydrogen. On the other hana, 
we i^a^I Hrid that if ammonia be considered as a metallh; 
oxide, constituted in the manner already calculated, it will 
to be subject precisely to the same laws as the other 
alkalis, earths, and metallic oxides. 

Ammonia and sulphurcted hydrogen are very differently 
affected by the electrical column. Although both are de¬ 
composed by the interposition of water, which is itself de¬ 
composed at the same time, yet the ammonia is also col¬ 
lected as a [positive] undecomposed substance at the nega- 
thre pole, while the sulphureled hydrogen is nevercoUected af 
tfnegative] substance atthe positive pole. Besides, ammonia, 
under certain circumsiances, like the other alkalis, producet 
a metallic body at the negative pole, and seems to indicate 
a case of reduction, which does not happen to the sul- 
phureted Itydrogeu. The amalgamation of ammonia de- 
xtkmstrates the deposition of a [positive] substance, to com¬ 
pensate for which a corresponding quantity of a [negative] 
substance must be collected at the positive pole. Thu 
French chemists explain this by supposing that the whole 
undecomposed alkali unites with the hydrogen of the de¬ 
composed portion, and that the metallic body is produced 
by this union. According to this explanation, it is only 
the hydrogen that passes to the negative pole in compen¬ 
sation for the nitrogen disengaged at the positive pole, and 
that fixes a portion of the ammonia, so as tqJbrni a metal¬ 
lic substance with it. Such a fact wouldlie very important 
in deterrrttning the intimate nature of metals in general: 
but can it be sup|X)scd that the undecomposed ammonia, to 
wMch in this view of the subject there is no corresponding 
deposition aftlie positive pole, and which therefore only 
obeys llic clicmical attraction of tlie hydrogen, an attrac- 
fion by the way not otherwise discoverable ;—that this 
portion of ammonia should act only a chemical part in the 
amaigaiTiatibn, nut immediately depending on the operation 
of electricity ? I can scarcely admit the plausibility of 
84iCh a statementi However the phaeiiomenon may be 
explained, the explanation must mcontroveriibly hold good, 
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for all other appearances of anaalgamatioti produced hy 
electrical column under similar circunislances. To diapdie^ 
respecting experiments with^mmonium or its amalgam if 
a loss of labour; for it is seVeely possible to devise so de¬ 
cisive an experiment s^ 9 ^t to be explicable on either hy» 
pothesis. But whatel^Ks demonstrable respecting «hc 
iixed alkalis^ and the poperties which they have in com¬ 
mon with ammonia, may also be considered as demon¬ 
strated of ammonia. The existence of oxygen in the iSxed 
alkalis being therefore so indubitably well established, it 
appears that perhaps there is more than simple prQbalkii§ 
in the opinion that ammonia is an oxidated substance.. 

Wheri ammouiacal gas is decomposed by electrical shocks 
we obtain, according to the experiments of MIVJ. Henry 
and Berthollet the younger, nitrogen and hydrogen, without 
a trace of oxygen : hence it follows that the oxygen of am¬ 
monia must be containcfl in these two gases. One of them 
substances, without doubt the nitrogen, must therefore 
ill a higher degree of oxidation than the other : hence the 
oxygen of the nitrogen must he a multiple by 11 , 2, 3 . ., * 
of the oxygen of the ammonia: and the true muiiiplier 
seems to be I In, The considerations on the dlfTerent de¬ 
grees of oxidation of sulphur, which I have already ad¬ 
vanced, have led me to the conjecture, that every apparent 
multiplication by ll is in reality a multiplication by C or 
12 with regard to some lower degree, which, if it cannot 
exist independently, may at least be found in a combina¬ 
tion with other substances, Jf therefore w’e consider hy¬ 
drogen as being in this degree, it must contain either ^ or 
tV as much oxygen as nitrogen docs j and from the pro¬ 
portion of the component parts of ammonia, it may easily 
be calculated, that hydrogen can only contain as muc^ 
oxygen for every 100 parts of ammonium as nitrogen dues- 
Now if in ammonia, 100 parts of ammonium are combined 
with 88*2768 of t^ygen, in nitrogen they must be com¬ 
bined with half as much more, or 132*41v')2, and in hydro¬ 
gen with one twelfth of this quantity, or 11 *0346* iienc(| 
we should have for Hydrogen 

.Ammonium ilO*062 lOO’OOOO 

Oxygen..,. 9*938 U’0346 

And for Nitrogen 

Ammonium 43‘027 lOO'OOOO 

Oxygen ... 56*973 132*4152 

Mr. Gay-Lussac attributes to ammonia 18*475 parts of 
hydrogen and 81*525. of nitrogen: according to what we 
have just calculated, 81*525 of nitrogen wbuld contain 46*43 
of oxygeii; and 1S*475 of hydrogen l*'8 of oxygen, which 

togeUier 
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together wodd give 48*23i of oxygen in 100 parts of am¬ 
monia, that is, only 1*34 percent, more than we have al¬ 
ready deter^iined by calcuiat^. Consequently either the 
proportion of oxygen in all tmse substances has been made 
tr little too great, or, as'l have r iilB n to believe from other 
leMn^tations, the quantity of bm^^n in ammonia a little 
too small; or perhaps errors u^both these respects are 
combined. [According to Sir H. Davy*s numbers, lOO 
parts s-of ammonia contain -= «of nitrogen, giving 
46‘S9 of oxygen, and for the whole 48*12, which is still 
400 much by 1*23 percent. Tr.} 

If nitrogen is an oxide capable of higher degrees of oxi¬ 
dation, the quantity of oxygen in each must be'^n integral 
m^tiple of the quantity in nitrogen. Now Mr.Lay-Lussac 
has shown, in his excellent essay on the combinations of 
gaseous bodies, that the nitrous oxide consists of 63*73 
parts of nitrogen and 36*28 of oxygen. In these 63*72 
parts of nitrogen, according to the preceding calculation, 
aye 6nd 36*2898 of oxygen : hence it follows that the ni¬ 
trous oxide contains twice as much oxygen, for a given 
portion of ammonium, as nitrogen docs. Now since in 
the remaining degrees of oxidation of |^te nitrogen the 
quantities of oxygen, according to the same investigations, 
»re multiples by 2, 3, and 4, of the quantity which converts 
100 parts of nitrogen into nitric oxide, it is evident that, 
af nitrogen contains a multiple by 12 of the lowest degree 
of oxidation of ammonium, these higher degrees must af¬ 
ford multiples by 24, 36, 48, and 60. Water, which, if all 
this is correctj must be ammonium oxidated in a still higher 
degree, must stand in the same series, and exhibit another 
multiple composed of 12 as a factor, that is, a multiple 
I»v 72. Hence \vt: have the following multiples of 11 *0346 
for the degrees of oxldaliur^ of ammonium, ICO parts af¬ 
fording, with ,|fc 

11 *0346 X 1 of Oxygen Hydrogen 

X4 = 44*1384 Protoxide of ammonium,sup- 
« posed to be Davy’s “ olive- 

colourcd matter*' 

X8 = 88*2768 Ammonia 
Xl2=l32*4152 Nitrogen 
24 = 261*8304 Nitrous oxide, or protoxitfe of 

nitrogen 

X 36=a397*2456 Nitric oxide, or oxide of ni¬ 
trogen 

X 48 = 529*6608 Nitrous acid 
X 60=662*0760 Nitric acid " 


X 72=794*4912 Water 


It 


J 
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It is remarkable that all the intervals from nitrogen-^o 
Hater proceed in twelves. According to this computattoit^ 
water consists of li2*413 parts,.of hydrogen and 87*587 of 
oxygen, which differs but little from one of my experi* 
ments in which the pr ^jUj^u ons were 12*23 and 87‘77< 

These dctenninatioi^^nnot be precisely accurate, Itiikce 
they depend on experim^s which are not absolutely 
tect. it appears however that the error cannot be very ma» 
terially great, from the coincitience between thecompositioa 
of nitrogen as deduced from calculation, and from the 
analysis of the nitrous oxide. If we might venture to.as- 
sume, that the weights of ihe gases in the experiments of 
the celebrilecl French chemists were perfectly accurate, wc 
might easily correct the proportions of the ammonia- 
cording to those experiments : hut this cannot yet be dou^ 
with any certainly. Mr. Gay-Lussac’s mode of weighing 
the gases, and dcicrmining their composition from 
volumes coflcerncd, is probably the most accurate j an4 
when we have obtained some perfectly correct analyses 
this manner, the rest ni iy be completed by calculation* 
It is therefore to be hoped, that those chemisits who Itave 
begun these experiments will shortly repeat them, and, carry 
them to the highest degree of perfection of which they aiv 
susceptible. 

We have still a very comprehensive question left to be 
an^wiTed; IVInj docs kydrogtniy u.hen combined with oayyr 
gen, always ajfofd water, and nitrogen aLivays nitric add or 
nitrous oxide? Or, conversely: Why do we obtain, by the 
subtraction of oxygen, alwuy/, hydrogen ft am, water, and 
nitrogen from nitric acid or nitre, if boih these substances 
are truly oxides of the same base ? 

In this question there is apparently involved a weighty 
objection against the existence of oxvgen in hydrogen. 0 
analogy should here mislead me in the outline of my argu» 
ments, and I shoura endeavour to c.xplaln a fact d4»es 

not exist in naiiire, I ma) in tiiis case at least be excused 
for having erred. I shall iherelore vciUnre to enter upon 
the subject. 

I have observed thal amnioina, con.ildc retl as an oxidated 
.substance, was not likely to contain a compound base, 
vithich, if it existed, must Cf>nsisl of hydrogen at# the base 
of nitrogen. For when ammonia is decomposed by po¬ 
tassium, it condenses a part of th-; hydrogen with the ni¬ 
trogen. If the base of ammonia were a compjnmd, it ought 
to set all the hydrogen at liberty, or to condense the whole 
of it with the base of nitrogen. It cannot therefore 
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1 ^!{eved» thfll ammonia is an oaide, without admitting Oiat 
ItydfOgeo is the same base in a fewer ilegree of oxidation. 
Kow Hydrogen^ which in thir yfew of the subject we coi^, 
l^er as an oxidated substai^^ has all the properties of a 
iniBspie erne; it has the same ccmM^ttire capacity for aato* 
tMon with oxygen and snlphuf|Hne metals have, and'in. 
all triple combinations of carboin^oxygen, and*bydmgen, 
have reason to consider the hydrogen as a simple sub- 
atai^e. Notwithstanding these aifficulties, the whole may 
tie pretty easily explained. 

•ra describing the combustion of copper in the vapour of 
Sulphur, T have expressed an opinion, that the appearance 
%f nre in combustion, and the evolution of heat chemical 
combinations in general, must be owing to precisely the 
Si^e internal cause as the appearance of fire and the ex- 
tncation of heat between the conductors of a powerful 
electrical column. The knowledge that we skeady possess 
wf ^ectricity, as a chemical ageui, allows uPno longer to 
l^nk of any process as chemical, without being at the Same 
time electrical; and we are indebted to Davyds important 
Investigations for the discovery, tliat two bodies; which 
exhibit an affinity for each other, appear to possess, whenever 
they come into contact, that is, whenever they are about to 
unite, electricities of an opposite nature, and this the more 
iii8tinct||i; as their mutual affinity is greater. If we com¬ 
pare this'with our experience relating to electrochemical 
decompositions in the column, we find the most convin¬ 
cing proofs, that every phsnomenon of combination or se¬ 
paration must he electrochemical. What electricity itself 
18 , how it is attached to different substances, and deter¬ 
mines their chemical properties, we are wholly ignorant; 
and we are more likely to be misled than enlightened by 
llieculations on this subject, advanced by persons who 
j^nounce their opinions with great ct^dence, yet with¬ 
out po||rssing sufficient experience to ^able them to judge 
on ratiopal grounds. 

Experience has informed us, that a variety of substances 
are collected in the electrical circuit at the same pole with 
oxygen, and other substances at the same pole' with hy¬ 
drogen. The latter we name [positively] electrical, the 
former [negatively,] We have seen that most of the me¬ 
tals belong to the first of these classes, but sulphur, phos¬ 
phorus, and some other substances, to the last. ^ Jf now 
we apply this remark^ to ammonia, we find that it SEfiTords, 
by the operation of the electrical discharge, nitrogen on the 
‘positive and hydrogen on the negative side. Niirogen 
-- therefore 
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therefore is a [negaiwelyj (fn^fcjsi&fogw a [positively^ ele«« 
trical.substapce. These two Bociies distinguish tbemsel^veji 
from,,all others by rejtaUiing their dectriciues ttj«poWcrlfeliv 
they cannot he, discharged; so that the gases QXi^ 
formed cannot unite agaitV constitute ammonia. 1¥e 
nitrogen, when it haa;, ipiice assuined that character, always 
pr«sems the same. ay«||k tOna)l|K>mb(n8tions with 
sitive] sul^Blances,, andlH^nly he united to oxygen. . 

» Since the same electric^ discharge resolves ammoniadn^to 
nitrogen and hydr<^eii^ amJ water into oxygen and hydipgettj 
the hydrogen in both cases must require the same quah%ycf 
negati^ electricity in the conductor on the one side,„and 
consequently the same quantity of positive electricity at (he 
opposite pfple; so that 81*525 parts of nitrogen must re¬ 
quire the same expense of electrical power fur its formatted 
as would form water from oxygen with 18*475 of hydrogen^ 
or would form a corresponding portion of oxygen horn 
water. Hen^ it may not be impossible, at some |(u|ure 
time, to nblMa a numerical expression of the propertiif^ df 
bodies with respect to chemical eleclricity. The quatititly 
of electricity which saturates in nitrogen the opposite dee* 
tricity of its basis, and besides renders the nitrogemfiiega- 
tive], is to that which is saturated in the oxygen during the 
formation of water, in the inverse proportion of ibc quati- 
lities of nitrogen and oxygen which saturate the same 
quantity of hydrogen, that is, as 3 to 2, or l| ^,o „|U The 
quantity of electricity appears therefore to be subj^ to the 
same laws as the quantity of ponder.. >le substances hi 
chemical combinations, as mi^^ht indeed he concluded, d 
priori. The great quantity of [negative] electricity in ni¬ 
trogen is kept in a state of saturation by the [positive] elec¬ 
tricity of the base; and nitrogen can therefore only be do- 
composed by a substance much more strongly [positive] 
than ammonium. 

I must here observe, that there is a very material differern^ 
between the capacf%' of saiura»ion of a substance, and its 
power of neutraliaiiig more or less the electrical lihndition 
of another body, witli which it e.ombines, TIms ppwqr 
agreea with the force of affinity, the degiee of which rqay 
possibly be determined by it, while the capacity of salura- 
tiod appears, according to the important views and experi¬ 
ments of Dalton and Gay-Lussac, to depend on mechanical 
causes, connected with tlie volume only. Potassium, for 
example, saturates but little oxygen, in comparison w'ith 
hydrogen and nitrogen; but it overcomes the [negative] 
nature of the oxvgen so completely,-that ..the potass which 

Vol. 42. No. ’ise. OcL 1813. S it 
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it forms with it is a [positive] substance. In water neither 
bf the eicctripai powers seetkis to ]Yrevail, since it holds an 
intermediate place between acids smdfalkalis. In the nitric 
IMeid, bn the other hand, the oayjcuyor at least a great part 
of it, retains all its rnegativt§’powers, and cotisuines com¬ 
bustible bodies with the saineynopearatices' as oxygen; 
bance the nitrogen has lidfjlb j| BaliS»hV fnr this portion 
bf oxygen, that all other bbdies tdka it away. 

When ammonia is it^i^ved by electeiOal ahbeks info hy¬ 
drogen and nitrogen, the snbstahces, 'wbidij acccmfms 
fhead^ views, are its true component parib, are t^parated in 
80(d) a proportion, that exactly s parts of 'atbmoni^ form 
nitrogen with 41- or *9^ of the whole oxygeni i^ 1 part 
pf ammonium with or *04 of the oxygen, Snakes hy- 
iorogen. The *96 of oxygen must take with it a corre¬ 
sponding quantity of [posaive] electrical power, which it 
aaturated in ammonia, so that onlyi^ for the 
afmn^hium in hydrogen. Hence the amtnj^um in hy- 
dr^^ retains only or 4- as much [posi^pf] tleclrieity 
as. originally belonged to it. When “ hydrogen ^as is 
Ibrmed from ammonium,” it receives a new addition of 
ipc^tive] electricity, which however is not sufficient lo 
giv#it a dear and distinct character as a base, it appears 
tnertfore that hydrogen and nitrogen cannot be 'produced 
in thi||r! experiment, without neutralizing corres|)onding 
portin^'ij^iclectricity, the former fnegalive], the latter [po¬ 
sitive] And since we must no longer disregard the opera- 
tioa, oTelectficity in every chemical |iha.*noiTiciion,it is clear 
that the same cause, which produces chemical separations 
or corabinatiuns in the column, must also co-operate in 
fetmilar appearances in other cases, and that nitrogen and 
hydrogen can never be formed without neutralising, or 
fixing their appropriate electricities. Jf now water is de- 

f mposed by combustible bodies, these bodies afford a part 
their [positive] electricity to the hydrogen which is 
Jfortnerl^nd with another part they mdte completely satu¬ 
rate th^negative] qualities of the oxygen which had pre¬ 
viously been contained in the water; and since here [posi¬ 
tive] electricity only is employed, hydrogen only can be 
generated. And, in these operations, the electricities, bein^^ 
Subject to the same laws with ponderable subati^roea," re¬ 
specting the proportions in which they combii)ei are iSevbr 
set at liberty, so that their chemical effects have escaped 
the observation of natural philosophers of former limes. 

What I have already adduced sufficiently shows, that no 
substance can form nitrogen from water. The nitiif acid, 

and 
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and the oxides of nitrogen* which contain oxygen so little 
saturated^ cannot he leiiuced to hydrogen in common caises* 
because they give ou| muc^ oxygen* in the further |a* 
turatton of wmch .tb*' electricity of the indatbl* 

midile auhatancea gttat. measure be employed,; 

Hence thenltrio<-ao^j|H to the state of 

nitrogen it mWl^^ereafter be foUnd possible to‘ 
reduce tbtS! S^ft^ai|^4t^th;to h and to ammonlbi|3^ 

by means iof a^stahces, more powerfully [positive] tbm 
arnnif»^alIl. V|ii^0{i«yV jater experiments, the electrical 
discbai^ teems ta have produced the latter of th^ effects 
by the i^ittance pf c^oicksilver, and the operation of' potm^ 
Slum on gas the former. 

Since hydrogen always requires thS same quantity mP 
[positive] electricity for forming it out of the component 
f^artsof ammonia, whether it appears as hydrogen gas, or 
forms water:^th oxygen; and since this [positivej^jleicr^ 
tricity camMlpbe obtained without the evolution of 
responding quantity of [negative] electricity, it foltoita 
that ammonia must always afford hydrogen and nitrogen Ih 
the same proportions, whether it m decomposed bj^^in- 
inon electricity, or by means of Oxidation. On the.odier 
hand, in decompositions by means of potassium or ^ tihe 
circuit of the column, when ammonia is redimed ^ con¬ 
tact with quicksilver, the appearances of the dccofiqiositiQn 
are of a very different nature j and the products,% com¬ 
parison with the quantity of ammoniacal gas employed,'Cre 
dissimilar in quantity and kind. Now since hydrogen and 
nitrogen require for their existence a dilferent electrical 
niodificaiioii from that which originally belonged to their 
radical, they nuisi be considered in our analyses and ex¬ 
periments as simple bodies, until we shall have learned to 
express their eleciriciiies with safety by means of Jtppf^ 
priaie numbers. 'W 

Is it not howe^r probable, according to the^ views, 
that sulphur may be a [negatively] electrical oxi^ of an 
unknown metallic base, precisely as nitrogen is 'an oxide 
of ammonium ? 1 cannot undertake to answer this ques¬ 

tion in the negative. We have seen that sulphur, to judge 
&om xulphureted hydrogen, may contain about half its 
iveight of oxygen, and this proportion of oxygen aerees with 
the other degrees of oxygenation of sulphur, which may 
all be raultipics of it. This must also be possible with re^ 
sped to carbon, phosphorus, and arsenic. But that pure 
carbon, for instance, in plumbago, and metallic arsenic^ 
which have all the characters of the simple or siqiposed 

S 2 simple 
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ftimple meuis, should also be oxid^t can scarce!;^ be con¬ 
jectured with the same degree proJ^biniy, and is indeed 
cesptrary to our present vjc^ tteW, nature, . 

I have ventured into a wide. »eld,oi hypothetical specu- 
]atk>iii in vi hich it is very iSpd the truth^ an^ I 

n^st beg the reader to eaa^B^i mi y' js^gestifins tn* 
dulgence. I have thought Ip^do because 

1 have been sorry' to so di|itti^ oboist 

jtaM’’* Davyj who has cnmrbamcated 
xvith exemplary modesty,, the . 4 ^atpW.;,atid:t^ostf,in|^ 
dufcoveriif that have eyet euriphed U>e ^ still 

fieiiisnd opponents ,who ahem often to more dt^^ous of 
proytiig that he is in the wrong, than of inVestigiiipg the 
l^al truth of the points to be discussed* 

i.i ft'o be contiiiuedj 

' 'W* '*»> 

. Researches into the Anatomy of Plants. Piy 

. . H. F. Link, ^ BreslaUfformerly of Rostock*, 

T«? anatomy of plants is a new science, known only since 
t^'jEhkroScopc came to be used in the investigations of 
natma) history.' It is by the use of this instrument alone 
tirat we can observe the interior organs of plants ; for the 
‘iihmcilse trees which grow in our lorcsis only extract their 
^purisit^ettt by the organs which are exposed to view. 
If'fcnlght'have been imj 45 ined that the pines and firs, tbose 
giants” of the vegetable kingdcmi in the countries of the 
north, w'ould have exhibited larger vessels; but, on the con¬ 
trary, the interior parts of these trees are still smaller than in 
the smallest grasses. The vessels of the palm-tree do not 
exceed in size those which w'e see in the amaranth. The 
insect! which feed upon the leaves of the oak have tracheae 
li^rger than the stalk which bears them, and which feeds a 
l^eat number of them. Hence there ar^! as many difTerent 
opinionv as there are authors w’ho have written upon this 
subject. 

Malpighi and Grew were the first naturalists who made 
Use of microscopes to examine the interior, of vegetables, 
and to these accurate observers the anatomy of plants owes 
its origin. A century almost elapsed without more than 
one important fact being added to the discoveries of these 
great men. In 1733, Father Sarrabat found that water 
coloured by the berries of the phytolacca decandra merely 
penetrated into the wood of plants, and laH the batk and 
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pith of plant! untonch^. The celebrated Bonnet repeated 
these experidtents sbetiess; and finally Retchel, pro* 
fessor at Leipsic^ ^ol»selree^ in 1738 *, that the trachese 
alone assumed hnd mat it neither touched the 

fibi!e» nor the cdlfeto.j^are. The above were the moat 
lOBpoiiaiit dbohaatdnijip^R^ of plants in the 

Towards^^ ^id of dentuTy, Hedwig, celebrated by 
his worb iipktn ^ discovery which has 

not been t>y any siib8et|uent observer. He midil* 

tained thatj^d traohese aln conrposed of two vtisels, one 
strai^t^ with air, other twisted around the former, 
filled with sap, and destined to draw up the nutritive sap 
from plants. 

Two naturalists, the one French, the other German, have 
renewed anti systematised the anatomy of plants, towards 
the commencenient of the nineteenth century. Messrs. 
Mirbel and Sprengel published the first works, for istany 
years, which contained a great number of real discoveries, 
and which elucidated several points of vegetable organiaa* 
tion* But ttiere were still so many difEculties to resolve, 
that the Royal Society of Goitineen proposed a prize fbr 
1805 , on the subject of the vessels of plants. This prize 
was divided between M. Rudoipbi and myself, and the ac¬ 
cent/ granted to M. Treviranus. From this time the Eluci* 
dation of the Theory of vegetable Organization, by M. Mir* 
be], and the Essays on the Organization of Plants, by M. 
Albert du Petit Thouars, have increased our stock of 
knowledge upon this subject. All these authors, far from 
being agreed, differ almost always as to the most essential 
facts of vegetable organization. In this embarrassment 
there is scarcely an observation which may not be useful in 
some respect, and it is this which led me to present these 
additional inquiries to the judgement of enlightened na« 
turalists. 

1 shall first speak of the cellular texture, because it exists 
in almost all plants, and because it constitutes the greater 
part of them. 

I. Cellular Texture» 

The cellular texture consists of small membranous ve¬ 
sicles, the figure of which varies much. Nothing fibrous 
is visible in it, and it is with good reason that M. Mirbel 
and M. Sprengel have rejected the common opinion, which 
makes all be aeveloped from the fibres, and which finds 

Vide Dm. dt Fa$is Plant, qtiraltbus. Lifis. 4. 
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than efciTNvhere. An uii{ifejndte»A|}erMKi will agjree with 
both theie naturalists, that the tranbrane li tlm primordial 
substance of vegetables, aiad 1 ttii|^aiid«fa}l organtM bodies* 

Those vestclM which «otnpoae«4)i«i#cl}u«i' tuxtuie ana 
fret}oent1v separated from Hash OflMCi tintmtimfS co|^«id 
completely and frequctltlyM#^ l/hasw^wnxl 

them entirely separated irdimMirvim in smmt partly 
parficalarly in the fruits i and 

if the lantana aculeataf furnish thSft^ in thnmidst 

of the peduiicks, of the feecntnetiit^ nMd hpllow 

pans, wsgpreqvently see isetated »InnidiT no 

atnine the cellular textnre under tibia renpaofc, San-snnik bi^ 
iL because then the cellnlea arc detathed ftont etch other. 
Vm.Tl. I. f. 1. [Plato IV. of the present Volume} the round 
btdlules of a French bean taken Ihom the interiar of the 
thell: fig. s, the oblong cellaks taken from the exterior. 
I have seen precisely the same thing in boiled potatoes^ the 
roots of parsley, See. 

Wo cannot separate the cellules, W this or any other 
n^ns, in the epidermis of plants, 'there they are com- 
petely combined; the cellules which are immediately nil- 
der the epidermis are equally incapable of separation. We 
oboerve no mtcnral between the cellules of this genus, and 
thtre exists therefore a continuous cellular texture without 
any interruption. 

lastly, there are rrliules which are not entirely oom- 
binod. The sides, adhering to each other at the middle, 
separate towards the edges, and leave a small interval like a 
vessel. This structure is generally oliserved in all the fatty 
plmits, in the pith; and in general in all the woody parts* 
Hedwig has remaiked these small tnlervals, and calls them 
vasa revehentia, M. Sprengel maintains that he is mis¬ 
taken, that he merely saw the inferior edge of the pu'tition 
through the transparent membranes beside the up|^r edge, 
and that this must have presented the appearance of an iiii* 
terval or a vessel. He is probably correct: nothing could 
snore easily deceive an observer. But on looking at the 
cellular texture obliquely, we can distinguish nerfectly well 
the upper%dge of the partition from the lower edge, and 
we see at the same time the small interval generally filled 
with an obscure substance not very fluid. I. fig. 3, 
fPl. IV. of the present volume] represents celmles taken 
from the stalk ot the cacaha jicoides, M. Treviranus calls 
these intervals mealkis mtinellulares, They^ found solely 
between the edges ot the partitions: the r^ainder ot the 
latter present only a simple membrane. 


1 find 



, ., lt»€^mong thrteservc^ 

oF _ ,,•, , 

in thf, 4 ^t«rvafs are so grieat» 

an4 an wsil'jipMtetl ifea^tm perfectly resem)ble 

vesH'lSi 3%^ jarm a oj watch the meshes are 

ceiit^« It is highly probable iW Bc^wig, wiio labouned 
har<i at the theory oF the mosses, was so deceived by l^his 
neti^Worh^ as to form a separate kind oF vessels whkb he 
calto mm mf^kmlia. I have represented a similar net- 
workitakep from the scales {fiirig^) of the scokpmdriien 
mlgare, $g. 6. 'I'liese scales are remarkable, because 
the intemls are of a colour different trom that of the mI- 
inles, and theyr furnish an indubitable proof of the existence 
of the intervals. , 


M. Mirljel compares the cellular texture to the froth of 
common soap. This comparison is veiy correct, and I do* 
not know a better. But the author rejects entirely the 
double partitions,’which does not agree with this compari- 
aon; for the..froih of soap is composed of bubbles of air, 
aeparated orig^inaily ironi each other, so that each bubble is 
formed as it were of a distinct membrane, and it is only by 
xneelmg that these partitions are confounded. Frequently, 
the isukted bubbles rise to the surface of the froth, as is 
the case with cellnlcs isolated in the cavities of the peduncle, 
the receptacle of the flowers, and of the fruit. I am even 
of opinion that the celluics have bad tne same origin wUh. 
the bubbles alluded to; that a gas has been developed in a 
viscous fluid,^aud has reduced it tnto small vesisies, which, 
have approached each other. As the vesicles of the cellular 
texture have a more regular arrangement than the soap 
b ubbles,^peculiar attraction, necessary to the increase hf 
the vegetable, must have forced them into this arrangements 
Accordingly^ M.Sprengel, the cellular texture derives tU 
origin from sfoall grains which we find in the cellules of 

S4 tho 
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and of ieveral psi^ provi^, that 

these smaUfbodies are genmll]^ !gT#tt!r'd^s«6tfa, and tome- 
times of mucilage; that wethem m h^watet, 
and sometimes m coid 

Ylietnbrane resists all .the^’iSolvl|ii#{'' h% dear tfl^relbia 
that tliese small giains f#ia 

diry possible that they may In and 

then form this viseotis ndsr 

lieUules. 

The ceHule seems to be so 

thsat tha|i|hp, which imdod^edl^ pasisii^ll^’ lhe'^^^ 
tdetture, ^ly penetrates it by msperci^tte 
are eases in which,we distinctly TSee tm )iiioe pass 
of this kind. If we press* howfeyer gently^ the calyx of the 
lettuce, there tssiiei a small drop of a milky liquor by the 
epidermis, where we never see any pores with the best 
itnbfoicopes. M. Mirhd, however, lound pores surrottnded 
by aamall ring in the partitions of the cellules. As a^ the 
observations of this eacellent naturalist are so prectee, I 
hesitate on this serbjett in forming my own opinion. I 
certainly saw small points raised on the membrane ; I'.saw 
HI the midst of these points a clear and transparent spot; 
an{| frequently 1 thought I had met with a true pore: but 
still 1 had my dilheuhies. These small points were some¬ 
times so heaped upon each other, that it occurred to me they 
must be small grains fixed on the membrane, and trans¬ 
parent in the middle. I'his is my opinion: it is for others 
to decide. 

There are several varieties of cellular texture, which may 
be distinguished in the following manner: 

1. Alveoha-y Texture. It consists of short cylindrical 
or prismatic cellules: it is very common, particularly in 
the pith, external bark, &c. See PI. T. fig. 3,4, 5. 

3. Elongated Texture, It differs from the foregoing: 
the cellules are longer and narrower, • We find them in the 
stamina, the pistils, and in some other elongated parts. 
Sec PI. I. fig. 7. the elongated cellules are here taken from 
the pistil of the antirrhinum mnjns, 

3. Globular Texture. It is composed of spherical or 
almost spherical cellules: it fills the interior of the leaves, 
of the pcdiinclfs, of the receptacle, &c. See 1. fig. 8. 
a is a section transverse and perpendicular to the surfaces 
of a leaf of the tantuim aculeata. 

4, FesiciUar Texture, ll is composed likia the foregoing 
of spherical cellules; but these cellules arc more detache<l 

from 
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from each otbei^ atid ditpened. Thi« texlfire ti 

common in >iiat»hfOom#t >atia tevcral iilnds of agofid, 
pezkstB^ and phtdlns^'mi m^iy lOnde ttp of vesicles. 

&, Jugular xtdes do not form the same 

angle with :the. bate: apmbtintes thia angle is a straight 
gle^ obtuse. We hnd this 

textur^i^ el>eat^'<##>« leavea, in the bracteaei die 
calycoi^fcn. f»atl^ulai%^evber6'&^ part is attached td the 
other. Sec'to this texture taken from t 

iraetm of 

d. s^tttre. ^fhe cellules are n^|i||pberrc^, 

cylind{icftl|or priein^icc they h^e rather an ova^r oblotig 
form, ^ This texture is^common in the internal bark of die 
hazel-tree, and parttenlarly between the'fibrous vessels be¬ 
side the traohese. PI. f. fig. 10.. repiesents this texture in 
the inner bark of a-root of the maha ciispa. 

Thes<? six varieties of the cellular texture admit of several 
shades, and we frequently find intermediate forms which 
appear to be two varieties at once. We might add a se¬ 
venth-variety, the compact texture, which is found in some 
mushrooms, lichens, &c.; but this texture is not clearly 
developed, or rather it is so fine that its structure cannot be 
distinguished. r 

The arrangement of the cellules is generally alternate, 
such as we sec in PI. I. fig. 5, and these rows follow the 
length of the parts in which wc find them. Sometimes 
these rows are laid transversely; 1 found this arrangement 
in the leaves, when we cut them in a direction perpendi¬ 
cular to the surfaces; which is very difficult, particularly 
if the leaves are thin. But in the latter this arrangement 
is more distinct than in the thick leaves, where it is ge¬ 
nerally wanting- See P). I. fig. 8. h. We find it already 
in the small leaf which is just coming out. These trans¬ 
verse rows are seen in the middle of the w^ood, (PL II. 
fig. 16. e.) [Plate V. of the present volume] as we shall 
presently sec, and at the surface of the roots, particularly 
if they are in considerable size. I have represented this 
arrangement as vve sec it at the surface of the thick roots 
of the maiva crispa, PI. I. fig. 11. We do not find it in the 
small routs, and 1 am ceitain that it is formed by the in¬ 
crement pf the root, which extends the bark, and draws 
aside the meshes of the net-work of the cellules. Take a 
piece of common thread net, for instance, and draw it at 
both ends; you will see tlic meshes arrange themselves in 
horizontal rows in a way similar to that which we have seen. 

The cellule increases with the whole plant. It is 

astonishing 
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astoQivbing that 9 . cellule. wiUi wood elijluld 

eateiid, notwithstanding the tdasi^k preiented t6 it. 
tlverj' orgipiaed body is by*i very 

fo^rful force^ and tts^f bleaks f 

veg strong thread -v , * 

..£very cellule U a 8epara^>oi^g|il^,di9|^^ and 

^{lare the sap, to furnisl^’lt'j^^jp^lparte'* iyll|||$uper- 


.penetrates into ^lip^seav. 

^es animal fat a littk.'* ■ The^§l|^/^l^i^«:!wiik^ 

4e plant is always in theeclhd^ »4t3«dfet» the^ction of 
WAter, b||Kt is disaolv^in al^hol r th^taolinlQll^ not 
plinpitalir fay wSileriike that of th^jifiinsv ;;^ co* 
louring matter of the leaves^ the flojwrs^, apd the fruits, is 
contained in the ctdlutes, as well as the acid, likeet, astrin¬ 
gent or saline juices, . I^inally, welind the 
starch, which ftu’ms grains, and the mucilage, which 
sometimes forms snq^U grains, s^etimes small cryt^s, 
an%.pccasionany it is fluid. Chemical analysis has.':dis- 
cpvered to me some very remarkable varieties between 
the, mucilages of plants, which I shall mention in another 
place. „ 

, [To be continued.] 


XLVIl. On a Method of Freezing ai a Distmice* By 
WiLUSM Hyde Wollaston, M,D, Sefe. R.S.* 

7hat a jBuid, from which a portion is evaporated, be-^ 
comes colder in consequence of the heat absorbed by 
that part which assumes the gaseous state; that fluids 
rise iu the state of vapour at a lower temperature when the 
pressure of the atmosphere is removed, and consequently 
may be cooled to a lower degree by evaporation in vamo 
tlian in the open air,, are facts too well knottm to need 
confirmation before the Members of this Society by any 
new experiments. 

Nevertheless, a new mode of applying the most esta¬ 
blished principles may deserve to be recorded, if it assist 
the illustration of them, and be instructive from the no* 
velty of the view in^whicli it exhibits a certain class of 
phaenomena; although no immediate use be at'present 
proposed, to vvhich^it can be ^‘plicd with advantage. 

If an attempt were made to freeze water by evaporation, 
without other means than the vacuum of an air-pump, the 
pump must be of the best construction; and though the 

* From the Philosophical Transactions for 1813, part i. 
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fjullllj^ty of water be tawi^^iihe receiv«r must be of large'di- 
nienaiona {.otbeewrise its #fl|>aeUy would set too confined a 
quantity ol^ v^ur tbat; will risc^ aod conse« 
queotlf^to the 

Supposing €oi;nip!^)y.|!eii^i<?ed etttmates to be cor« 
rectyaf,jQ t(t^^nanittt^^beatJth 4 t become latent in the 
convcd^ of water into steam, being 

}|0? albline! the following 
atatonen^ to tmth* • 

If a£! gi^nf Hjii^tef^ w the tem^rature ipf 

62 % a^ il oniegfain of thia wem converted Utb vapoijt 
by abipibing 4he whole qi£fuitity^u 1 d 

^ S0% ^l?s"be reduced to temperature of 3^* 

If from the 3f“ grains, which still fetnaiu in the state of 
water, four grains Ttiore were converted into vapour by ah'* 
sorbti^ 9dO“? then the jiemaTning S7 grains must have last 
of 9fi0®'=:142®i which is rather more than sufficittrt to 
convert the wj^ole into ice. In an experiment conducted 
a small reale, the proportional quantity evaporated did 
not much differ from this estimate. 

If it be also true, that water in assuming the gaseous 
state, even at a low temperature, expands to 1800 times its 
former bulk then, in attempting to freeze the small quaa> 
tity of water above mentioned, it would be requisite to have 
a dry vacuum with the capacity of 5X1800, or equal to 
that of 9000 grains of water. 

As a means of avoiding the necessity of so large a va« 
cuum, Mr. Leslie had recourse to the ingenious expedient 
of employing an extensive surface of sulphuric acid, for 
the purpose of absorbing the vapour generated in the course 
of the experiment, and by that means contrived to freeze 
much larger quantities of water than could otherwise liave 
been done, and by# far less laborious process. 

But even in this method the labour is not inconsiderable, 
and the apparatus, though admirably adapted to the purpose 
for which it is designed, is large and costly. 1 have there¬ 
fore thought the little instrument i am about to describe 
may possess «ome interest, as affording a readier and more 
simple mode of exhibiting so amusing and instructive an 
experiment. ^ 

Let a glass tube be taken, having its internal diameter 
about J- of an inch, with a ball at each extremity of about 
one inch diameter; Plate IV. and let the tube be bent 
to a right angle at the distance of h^lf an inch from each 

ball. 
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» 

One of these halls shonidlV.eoi^t|m a littk* 

9 .nd the remaining cavity should be as pW^ct a vacuum as 
can readily be obtained.« The of ejecting this is well 
known to those who are aci^i^omed to . Mow glass*/ One 
of the bails is rnade to ternnnate.in ^ capUlarv tube; and 
Vl^lien water admitted into the.., ofher has wen boiled over a 
lamp for a considerable tin^' till a}| the air is expelled, the 
capillary extremity, tbrouKh whicb/the atehm is still issuing 
w'ith violence, is held in ipe 6ame of the Janip till the foroe 
of the valour is so far reduco(!l^ that thereat of the flame 
has po'vlllb seal it hermetically* 

Vinien an instrument of this des(|iption has been suc- 
ce«sfu]ly exhausted, if. the ball that is empty be immersed 
in a freezing mixture of salt and snow, ^jhe water in the 
other ball, though at the distance of two or three feet, w91 
be frozen solid in the course of a very few minutes. The 
ytfour contained in the empty |kall condensed by 
common operation of cold, and the vacuum produced by 
this condensation gives opportunity for a fr|||h quantity to 
arise from the opposite ball, with proportional reduction of 
its temperature. . 

According to a theory that docs not admit of positive 
cold,, we should represent the heat of the warmer ball to be 
the agent in this experiment, generating steam as long as 
there remains any excess of heat to be conveyed. But if 
we w'ouid express the cause of its abstraction, we must say 
that the cold mixture is the agent, and may observe, in this 
instance, that its power of freezing is transferred to a di¬ 
stance, by what may be called the negative operation of 
steam. 

The instrument, by w'hich this is effected, may aptly be 
called a Cryophorus, which correctly expresses its office of 
froit-bearer. 

-— 1 — -^ . .. . 

XLVIir. Climate and Diversions in the Northern Parts of 
British India, Extracted from a Letter from an OJficet 
in the Army f*. 

WE [one of Hiif M njesty’s regiments of infantry] ar¬ 
rived at Meerut in the middit: (^' November. You can have 
no conception hovv col<l the wlathcr is at this place. This 
is the cold season; and I can assure you it is piercingly so. 

• If the ball'be more than half full, it will be liable to burst by Uie ei> 
pansion of water in t'reejip™'. 

f Coiniuiiuicatcd bv Dr.^W. Thomson, Kensington. 

A few' 
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A da^ ego the ice half an inch thick t it is no«^ 
tnotC The native^ cooling from Bengai cannot k^p 
themselees warm* Cold unhinges them completely. We 
have a good# <^eal of hunting and^ahooting, which warms 
ns. We now and than enjoy' tiger shooting. Three im¬ 
mense animats have alreyy been d^rroyed in the course df 
as many werks. I ifetit Ifairs or a tiger*s« whiskers. 

“ f never till had an opjjfortnnity of ascertaining the 
truth ot the po^irljiiinies ihootm'g their prickles or qu^ls. 
Being one moor ^r ght night witfa'a party m search of por¬ 
cupines with duP, we had^not beep long out jk we de- 
scrkd a hole inhabited by these quadrtipeds. PI'dog was 
iniiTifdtaieVput to dl' 1 tie animal had not gone in many 
paceSj when he howled and retreated with, several quills ia 
his oody. One |n particular was driven an inch into his 
fight leg. I'he porcupine on the approach of the, dog 
drew itself into the shape of a bail like a hedge>hog^ ana 
dartkig iorward with allms strength threw its quills into the 
dog*. 

It has cerljiieinly been generally found much more difficult 
to guard against the sensation of great cold, than of great 
heat. It is singular, but nevertheless true, that in the hot 
season here, th<)ugh the winds he scorchingly hot, the 
bungalows may be made even too cool, by tallies, to sit in. 
These tallies are made ot kus, which is a light brown root, 
dug out of the earth, ahv)ui a foot and half long and a 
foot broad. This is split, and put into a frame made of 
bamboos, so as to fit the doors, and constantly watered. 
The wind driving furiously against these tallies, produces a 
most refreshing cool breezcT Jooaga is another root of 
which tallies are made. It is of a lively-coloured green. 
When made into tallies, and watered, it diffiises a pleasing 
scent through the bit%alow, besides being a relief to the 
eye j which all must own to be gratifying, when they arc 


* There are several species of the porcupine This was no doubt the 
Hystrix Indica\ the body of which is about two feet long, and in height 
abouf two feet and a half. It it covered with spinse or prickles, some of 
them nine or ten inches long',and about a quartet ot an inch thick; which 
the animal can erect or let down at pleasure When irritated be beats the 
ground with his hinder feet, shakes his tail, and rattles his t^uills. AM au¬ 
thors before Count BufFon assert thik t|^ porcupine, when irritated, darts 
his quills to a considcrabte distance^aimt the enemy, and that he will thus 
kill very large animals. This the vount thinks a mistake, as he had re¬ 
peatedly irritated him without producing any other elFect than that of some 
loose quills being shaken off. But this letter seems decisive against the 
Count, and in favour of the old naturalists. Buffon’s experiments were 
made on the Italian porcupine, with smaller but shelter bristles than the 
fndian porcupine. 

told 
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tdJd that in India houTScs, wfciic plastered ^alls 

ia to be seen. Bui a tally madeto be 
ehaneed eveirv ihree dav’s: wherem to wltT remain *eood 


On some 

tT n T?^ c m . 


Dsaa l&|i|^HAvrN’d ^een‘"lbr'>c^e ".t^e in a 

tel4es ot^periintaits on the ptiitehogugha of l^t Vising 
I^Di its transmission throu^ diaplHidds bo(^8, f have 
Ibken the liberty of commumeating' to for the i'fif^Lni 
lination of the Royal Society* a short ai# g^era! adCiOiii^ 
of #ie results of my inquiries. In the narrow pompaas 
a letter, it would be impractica|||e to include the va^jdus 
tdettHe of these experirbents; the particular iTiethods w^ob- 
aeration that were employed; or the numerical results 
which I have obtained for the refractive ffed dis^tPraive 
powers of nearly two hundred substances. AS the^ will 
ibrm part of a separate work, in which I am now engaged, 
f shall confine myself at present to some of those rcjSuUs 
which apj^ar to be most iutcresting, either from their po* 
Vclty or importance. 

I, On a new Property of refracted Li^ht, 

As you are already well acquainted with the optical pro* 
perties of doubly refracting media, and the analogous pro¬ 
perty of reflected light discovered by Malus, it will be tin-» 
necessary to take any notice of these ^haenomena. After 
rejiicating the experiments of Malps^and measuring several 
ot the angles of incidence at which^is property was com- 
mii^fited to light by reflee'iion from cMerent substances, 
1 made a variety of cxperih)enls, with tire view of discover¬ 
ing if a similar character could be impressed upon light by 
its <rcw5to.«on through bodies, either nvholly or impef’*- 
fcetly transparent. All tlicse experiments afFortied no nev^ 
result, and every hotre of discovering such a properly waf 
extinguished, whenniy at^u||on whs directed to a singular 
appearance of colour in a Inin^Iate oPagate. 1 his plate, 
bounded by parallel faces, is about the fifteenth of an inch 
thick, and is cut in a plane perpendicular to the laniinee of 
which it is composed. The agate is very transparent^ and 

* From the Philosophical Transactiout for 1613, part i. 
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gives a distinct image.pf an^^ luminous object; bnt on each 
side of this imajD®^# ot^C highly colouredj forming wkh it « 
an angle of sevml 4 egr^S 9 and sp deeply a^Tected wi^i co* 
lour t|at no f rism\of agate,^:rW^|k 4he largest refriwtiag 
an^e^ could pkiduce m equivalent dispersiq^i. Upon ex* 
ai^niog this coloured of Iceland'spar, 

I was a^totlished: to 5|dl^HdlJt^^d„acq|oired the same pro- . 
perty if lit had through a doubly re- 

fmeii^ c|/5tat V'and ‘ turning thte Iceland spar about 

its 


pendicuiarly throug||P^e d^te; iSiid by viewing it through 
a pHsm of fedand spar, it exhibited all the cnaracteraiof 
ib^ of the pmcijj^roduced by double^ifcfraction, the imagef 
alternately vmimiug in every quadrant of their cirquur 
rodyon. , 

jyrhi^ the image of wtaper reflected from water mt an 
an^ of 52® 45', so as to acquire the property discovered 
byl^alus, iq|yiewed through the plate of agate, so as to 
have ks laminae parallel to the plane of reflection, it ap* 
pears perfectly distinct; but when the.agate is turned 
round, so that its laminae are perpendicular to the plane otf 
reflection, the light which forms the image of the'taper 
stfffers total rcfieclion^ and not me ray of it penetrates the 
agate, < ♦ 

If a ray of light incident upon one plate of agate is re* 
ceived aflertransmissiou upon another plate of the same 
substance, having its lamina; parallel to rhose of the former, 
the light will find an easy passage through the second plate; 
but if the second pli^te has its laminae perpendicular to,those 
of the first, the light lyill he wholly reflected, and tne lu* 
mitious object wilfce^ to be visible. 

Owing probably to a cause which will afterwards be no¬ 
ticed, there is a fakit^ nebulous light uncounecieJ with the 
image, though always accompanying n, and lying in a di¬ 
rection paraulcl tp the lamina;. This light never vamshes 
along with the images, though it is evidently affected by 
the different changes which they undergo; and in one of 
the specimens of agate it is||:li^tinctly' incurvated, having 
the same radius o# curvaturewith the adjacent laminae. 
This character of the nebulous light I consider as an im¬ 
portant fact, which mav be the means of conducting us to 
a satisfactory theory, Ihd T am at present engaged in exa- 
inming it with particular care. 

This remarkable property of the agate I have found also 


m 
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in the Iciodred substances biWneHan and chalcedony, and 
it.is exhibited in its full effectare 
formed into prisms, and when nhe fall with 

ally angle, ox dbliqi]ity.^>^Ia oti^ sjieeihxen of 
Jits ‘^0 vans to inoicate^ie :direciio^: iu which it jihs ^t, 
tbe i^ges di#iiot yatilsh a# i another 

meti ^f the same character th^mages suffervd 
teinate diminution of brightness, m tb% same majnnor aS'^n 
peobU of ligi^rft^ives on^ a partial modihCaHon 
nected from' v^b^r at tt'greater or-ifte ao|g^''thinf'ft9'®^''S^^ 
iThe dig^rfflHjpacpjtfrimentis ^ich bave;Wow beeq"’mo¬ 
tioned the most satisfacror^ieOlts^ oy 

j6r» flope, and bk, 

' ^tthough the preceding resims ar^m’ no deans rip| for 

f eueralizatioii, 1 c^not omit the presept dpporU»Hf3^of 
sBearding a few conjectures respecting iNc cause of ^Uils 
einsular property of the agate, . ‘ ‘ 

not the structure of this 4|aincral be in ji ^s»^|i||p of 
a^rua^h m. that particular kind of crysta}nifai^t'i;w|n^b 
adords^tmbie images I and may not the nebi;hn)s Hgbl^'be 
an imperfect im^e arising from that imperrmion of^ru^** 
mre? When oi<e of the images vanishes, the neoulo'us 
nght which encircled it is then a maximum, and it gra¬ 
dually diniinishes during the re-appearance of tire image. 
When, ihd image which had disappca/ed recovers its iidl 
lustre, thfe surroptidhtg nebulosity is very small j and this 
lemaining light io ai: p:obabihty, vo portion of the un¬ 
formed image, but merely a lew scattered raysatrlsing from 
the imperfect transpareticy of the miuerat. 

By forming the agate into a pr^s n, the nebulous light 
should he separated from the image i|hich it incloses, in 
proportion to the angle conlaiued l)y..t)ie refractirifi;‘planes; 
but owing, perhaps, to the smalln<^ of it® double refrac¬ 
tion, if it has such a propcity, 1 navenOjfi'observed any 
serration of this kind. n, , 

The incurvaied form of the nebulous light corresponding 
with the curvature of the laminae, seems to connect it wnh 
the laminated structure of the agate, add to indicate that 
the phsanomcna of double refraction arc produced by an 
alternation of laminas of tv^ separate refractive and' di¬ 
spersive powers. In Iccl^^i * spar, oi|| set of the lamina 
may he formed by a combination oxygen and calcium, 
while the other set is formed by a combination of oxygen • 
and carbon. In chromate of lead,ilhe chromium and oxy¬ 
gen may give one image, while the oxygen and lead give 
another. In like manner the carbonate of lead, the car- 

•® ’ bonate 
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{>nnate cf sf^rontitoi^ other crystals may give 

double ima^s, W vireuf <of similar binary cotabinatioos. 
Ojf»tbe sitnj»e inBaimij^able bodies, J[uiphur is the onlv oue 
i^hicn ii9,s tha nropertystf doable reaction; but it[virili pronii 
bah)y^ fouua that it b^ldt a itietal of sbOte other ingre¬ 
dient'in its composiiibn, «i^kb chemUta have not ^een 
abl^ to discdvev. . 

If the expkitation whibb has noW been giv|n of the po- 
powjir of ibe agate should be canirmbd by future 
experiments, tljf property|^il} be consi^red as a case^ 
thdugh ^ very enrious one, of double r||ractk|||b bu| if 
these conjectures overturned^ the pf!%nomena 

wbiQh we h^o des^ied be ranked among tite fQ|Mt 
kingtilar appearances in the wide range l>f optical science. 

* $« On the doable Refraction (f CkrtaMde (f Lead* 


in t^»e course of my pperiments on refractive powers* I 
disdprereo a double refraction in this metaMic salt sncH 
mormons niajmitndc, that the deviation of the extraa|Roh}ary 
ray^iSMinore t^n thrirc as great as that produced byjli^lindi 
spar. The ratio of the sines, for both refractions, and the 
other properties of this extraorcltnaiy min^al, will be noticed 
tn the nex't arttch*. < , 

3 , On Substance!) wilh a his/her )tfractive Powefthm the 

Dlasmmd ^ 

Since the^me of l^n [>aac Newton, who drst meajtr^ 
the action or the diamend upon light, its refractive power 
has been regarded :>>iperior to that of every other sub¬ 
stance; but, in the puar«*: <4' iny researches, 1 hav,e found 
that realgar and chromate ol lead exceed the diamond in 
refractive power, aiii^bi.t this high refraction, in both 
ilicse suhstaiw^s, is iTcottipanii^d with dispersive powers 
greater than those anv other body. The following are 
the measures which 1 have obtained fur these, and a few 
other substances. 


Refiadive Powers,* 

Index ot Ketr. Index of Refr. 

Chromate of lead ^ Phosphorus. 3'3$4 

*' (gr. refr.) 2 * 92 C Slllphur, native.... 9* 113 

t)itto, least refraction £*479 Cryolite. 1*344 

R^igar . 9*510 Ice . 1*307 

Diamond (according * 

to Newton). 9*439 ^ 

Vt)l,4a. No, 186 . Ocf. 1813. T Dt- 
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Dispmivt Powers "Or Phlim ibf 

phramate of lead # Phosphorus 019$ 

,(gf» refr.) 0*400 Flin^t glass (highest) >^*053 

pitto,least refraction 0*908 Piamond.. 0*038 

Realgar.... 0*935#Water. iiqp$ 

Oil of cassiat.. •. * • 0* 139 Floor spar... 0*099 

Sulphur •. 4 *..«.. 0* 130 CryoUte,,.. 0*099 

It appears from the first of i^cse tableil^that phosphorOa 
is next tJLdiam^thd in refracti * po«*er, Ind tl^at the three 
simple itfflammablc substances have ^eir refiractivt powers 
in the order of their i»flainmahiHt>w Pr« WoHaslon has 
placed phosphorus below horn and flint glass but I am 
confident that this distinguished philosopher, to whom the 
physical sciences are so deeply indebted, will And, upon 
making the experitneiit with prisms or tenses, that I have 
aligned the right place to that ronarkablc substance. ,Tha 
difference between the extreme dispersive powers in th9 se¬ 
cond table is very remarkable, and the result lor oil of cassia 
indicates in that body the existence of some ingredient 
which chemical analysis has not bfedk able to detect. 

1. On the Exisle%c€ of two dispersive Powers in all doulty 
I refractwg Crystals. 

It has been lofg kpown, and it is indeed obvious, from a 
simple inspection of the images formed by a prism of Ice¬ 
land crystal, that the one image is more coloured than the 
other, or that the actual dispersion of the one refraction is 
greater than the dispersion of the other, in the same manner 
as the dispersion of a prism of flint glass with a refracting 
angle of 18 degrees, is greater than the dispersion of a 
pnsm of the same glass with an aii|[e of only 10 degrees. 

Dr. Wollaston, who was the first person that examined 
tbe subject of dispersive powers with «philosophical accu¬ 
racy, makes the dispersive power of Iceland spar consider¬ 
ably above water, and even above diamond. Upon repeat¬ 
ing this experiment, with the least refracted image, I found 

the dispersive power, or the value of to be 0*02fl, very 

considerably below water, ‘‘Which stands at 0*035 of the 
scale; and I therefore concluded that Dr. Wollaston bad 
examined the greatest refraction, while I had examined the 
least, and that the vast disci cpai^y between our measures 

* Dr Wullastou L that his origioAl estimate was erroneouB, and 

'Uut Di hcewiXsi'b deicrmLaation is very near the truth. H. D. 


arose 
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a^osc from* Ihp of a double idispefuiVe power. 

Tbiit coUcIuaioii was coui!r,med by. determining the disper* 
8ivc power of the greatest refracticm, which coincided ex4 
ac^ with the order aisigfted.to ft by Dr. Wollaston. 

T^e dispersive poWirS| ^ioH I nave obtained for qther 
, dqgbly refracting crystalsi sBch as tarbonate of strontites, 
calbdhtate'' of kadi throlnate of lead, have confirmed 
thii'result, and establish the general law, ihal? each refrac- 
tibn of crystals #hich ;^veig|ltmble image^tS accompanied 
with a aepame oispewrtve ^wer. The mSteible^spersiwi 
pbWefS df these bod^are given in the following wble. 
‘ChrotnSfte of (grjfiSfr.) estimated at 0*400 

' ' Ditto Ditto must excieed 0*^96 

Ditt# (least refr.) 0*26* 

Carbonate of lead (gr. refr.)-f o opt 
Ditto (iMSt refr.) .....;. 0 066 

Carbonate of strontWes (gr. refr.) ,.,,. 0*04d 

. Ditto (least refr.),.,, 0*087 

Calcareodb spar (gr. refr.)... 0*040 

Ditto ((east refr.).J. 0*0^6 

In a table of refracti^e^owers, published by the late Mr. 
Cavallo, he has given, from other author#, the dispetsiom^ 
rJr the dissipations as he calls them, of a few substances, 
and he has annexed a different dispersion to the two refrac¬ 
tions of Iceland crystal; but it is obi^oud^, from a sirt^ple 
inspection of the table, that these are measures of the at* 
spersion or quantity ofeohuri and not of the dispersivepowdt 
of the substances. I'he measures in the table allutU'd to, 
with the exception of one or two, are so completely in¬ 
compatible with thosi taken by Dr. Wollaston and 'myself, 
that 1 can scarcely belike (hat the experiments were ever 
made. ^ 

The singular property of a double dispersive power, vihik 
it seems to exclude sbnic of the theories by w'hich the double 
refraction has been explained, adds another to those nu¬ 
merous difficulties with which philosophy has yet to strug¬ 
gle, before she can reduce to a satisfactory generalization 
those anomalous and capricious pba;nomena which light 
exhibits in its passage through transparent bodies, 

1 have the honour to be, dear sir. 

Your* most obedient humble serVvOnt, 

Edinburgh,‘23, Duke-*trcct, DaYID B&LWSTER* 

December 19, 1812. 

To Sir H. Davi/f LL.D, F^R.S* 
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L,. On changcahle Colours and *Gioths, 

Yookg, Ar,B. fMS.f.S. 

€hatiy^(^ Cqiimtn, « 

In es^aminitig son^e of^iliKMust oS tbe lycoperdon^lhad 
it with It drop ol'^AterAHi a gtat^» when 1 oHnami a 
parpk t'idge in wittaiv which I thought at $rst Wu a 
‘tftain extracted^from the powi^} hut tbw«at«r viewed ne- 
parately^ae pdKectiy transparent, luad the isght transmitted 
directly*rough the water,when the £M>uies wt re preit^t, 
was of a yellowish green. Aftev’tome Ipiisideraitoo, t eotijec- 
tnred that this appearance of coknir must be analogous to that 
of the mixed plates which I had formerly <^servefl, depending 
on tl^e difference of. refractive density of tl^ water and thu 

5 lobules (Young^s Nat. Phli.)$ and by substituting duidi uf 
ilTefient densities fur water, 1 bUl the pleasure of Sndine 
my conjecture ootifinned; lor, when the w'ater was saturated 
with salt, the yellow green became nearly blue, and the 
purfde redder or browner j and when olive oil was employed, 
the light directly transmitted was purple, and the oblique 
light greenish: m balsam of Tolu, again, this putple became 
red, and the indirect light afforded a faint blue. In aiti too, 
1 found that the powder appeared of a bright bine green by 
direct light, and of a purplish hue with a light a fittle 
oblique $ but when the obliquity became a little greater, the 
tint changed to a brownish yellow gri'cn, w hich continued 
afterwards unchanged : this alteration may perhaps be dc' 
rived from the admixture of a purtion of light coming 
round <be particles by a more circuitous route. By coni' 
parktg the opposite effects of Water and olive oil, of the re> 
tractive densities 1*336 and l*379jllhe refractive density of 
tbe particles themselves may be calculated to be l* 62 > or 
aomewhat less. ^ 

“ Grey beaver wool seems of a purplish hue in direct, and 
greenish in oblique light, both in air and in olive oil; its 
grey colour seems to be derived from a mixture of these 
lints; in olive oil, the rings of colours which it affords are 
considerably altered in their appearance, the reds becoming 
everv where very faint. Lead (Kccipitated from its acetate, 
or silver from its nitrate, by common .water, affords a reddish 
direct and ablueish indirect light, and the hamc seems to be 
true of smoke, and of other bodies consisting of very minute 
particles: but when the indirect light is very powerful, 
smoke sometimes appears reddish m it, as might be ex* 


* from'^Anlncroducttoa to Medical Lhciiture,'* Sro. 1813. 
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looted frof^ a cd^eotion of.^ery. sn^aU ppqudJnstead of 
tfansfxarent oarticles. ,,, *»' . ' 

^fi^r.Odaval has observed t}lif4n infusion of sap greei^ 
appears of a bright red^by liabt^ and the ca&e 


seeing perfectly auab^oai'^th, 
'pwdtenj Ahe ^een 


le dust of the iyco* 
t yellower^ w'heii the 


UfhWh4he>eoWirsng‘''P«ii^ ^re ntixcd^ jis^- 
JalS6d with watc^i But this Is npf^tlw upivieisal cause of,»a 
dtfibrence of colours exhiy^ed ^'^pj^ieiug in differtapi 


iifhts ; the eartfiainttsi or^ittk cotiHionlu sold fpr 
de^eiedtie^ use, afi^^' an unequivocal Inat^ceW a su|»« 
•thhec^exhibiting cd|brs fi^alognus to those of' thin plates^ 
which hwe been addiacedi% New ton in lUnst ration of the 
icoJnurs of natural bodies; llie reflected light being uiideni- 
ai^ of cypliony green, white the irattstmtied light ig <»f a 
bn^t piufc co»ur. the light regularly teflected, frutn 

the surface only, especiaHy when dry, gives the colour pp- 
posite to tiut't or the transmitted light; all the passing 
through the fluid, even indirectly, giving a^ ptnk colour. 
But the infusion of the lignum, nephriticum aBeinf;.4n hold 
a middle'place between'this substance and those .which hwe 
been mentioned before; the dry extract is of a 
yellow only; an infusion, not too strongs give;!^ libe same 
coibur, verging to orantje, by direct iransmitti^ %ht, apd a 
bright blue by light rettecled, or obliquely* dispersed within 
the infusion, or*., at its surface. The solulioA of the car- 


thamus ^ords no green reflection from its s«|rfacc, and 
varies in its hue, in different lights, only b’Ofn crimson to 
scarlet. The tinging particles of the lignutp ucph.riiicunj, 
ftke those of the precipitated lead and silver, aru pr(d>ably 
extremely minute, since the colour is Init little o<haii|^ by 
changing the density dNhe fluid. It often happens Ihat^^a 
blue colour, precisely like that of this inJusion, is reflected 
by green glass botdes, which, when seen bv transinittpd 
light, exhibit only a reddish brown colour. The inner bark 
of the ash is also said to have a properly similar to that of 
4he lignum nephriticum. (JVlurr. App. Med.) The panicles 
of the blood do not derive their colour from anv of the 


icauses which have been mentioned, since it may be ex 
tracted from them in a clear soln’iion. 


^When i attempterl to explain the colours of mixed 
plates, which I had prcMluced by partially nurisiening two 
Jenscs very slightly convex, I observed i(jai the refl. ction 
of the light from the internal surface of a denser medium 
must be supposed to invert its ptroperiies with respect to the 
production of colours by interference, as is naturally to be 

^ supposed 
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kupposed on ihe prinicipfcs o^ihe vinliulatory ^ory. 

\i‘hen ihe obliquity is so ppuaraentble, it is not'very easy to 
ussifcn a reason for this inversion; and the cxpevt^ents^ 
which J have now mentioned, make it necessary tb insiime 
arlaw, which 1 cannot explain, that every very ObIql# re- 
IBeeiioiv inverts the properties of rijghl witn r^pect to liter- 
ference. This conclusion confirms the assertion of^libasiy 
that a dark space^ b^dered by light, will appear in ^he 
ei<;n,tre i^f a pewtipn of 'light tr|nsroiit€d between, the 
of two knives placed very near each,.Pther«’and the opinlmt 
of Mr. Jordan, that the augmentation of a shadow hy ^dif- 
fraction is to he con.sidered as firs^ark space belonging 
to the coloured fnnaes. 1 had obtained a different result in 
anvxpontnent smplar foNewton’s, becatiae 1 was not aware 
of llie nvee-sity of employing very sharp ^dges; for, w^|ni 
the edges are Wunt, the light is re^jjcted fr(>m the one to ihe 
otherin such a manner, as vi holly to destroy the appeara^tce 
©fa central dark space; hut in any case this source of error 
may be avokied, causing one of the edges to advance a 
very Httk before Ihe plane of the other, so that half of the 
fringes may disappear. It is however necessary to suppose 
this inyierSion confined to cases of extremely oblique re¬ 
jection 4 fw, tt'hen the deviation of the light from a recti¬ 
linear path becomes a lit lie more considerable, its eSfects 
are no longer perceptible; the second and third fringes 
scarcely ever requiring any material corrections of the cal¬ 
culations from which it is excluded. The same inversion 
must al'so be attributed to the light bent by diffraction 
round the renu*ter side of a fibre: lor this light always co¬ 
operates in,the first instance with that which is rejected 
from Wrcfiearcr side. The extent of the central white light 
is indeed so great, that all the cnl-onred appearances may 
alment i>e considered as beginning at such a distance, that 
the first dark space is exactly where the simple calculation 
would lead us to expert the white; since the value of the 
unit of the enonieter ought to he, according to.this calcu¬ 
lation, about of an inch, instead of Tnsiwj 

deed this value agrees very accurately with experiment, 
where the two portions of light concerned are exactly in 
similar cin'iiiusiances; as may he observed in some of the 
parallel lines drawn on glass in Mr. Coventry’s micrometers, 
probably where they happen to be single, for in general 
they are double, and exhibit colours corresponding to an 
interval much smaller than their regular distance : but in 
sotr e parts w e niav o!)scril& colours exactly corresponding 
to their didlanccj lor instance, to of an inch, according 

to 
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to th6 simple principle of consid^ing etch unit as oqual 
to about,t^e 4S00Wt>f an hscb; Hence it seems cliat the 
necessity of a correction depemds-on the difTerent stale of 
tne Tikbts reflected from one side tSf a fibre, and diffi^oted 
roui^jU opposite side, ^d that, when tliey proceed in a 
siipijpr manner from t^^o neigWiouring parallel lines, the 
neq&ity no tbng^r 'eafits. What may be the cause of this 
irrie^arUy, Vrilf perhaps be undeAtOod when we ttmter** 
stand the causd or the singular phadpomena of oblique re¬ 
flection discovered "by Mr.#lalu8, and we have no rettdiiS^ 
to eapect'to understi^ itbefore. 

, G^ies, 


have had an opportunity of ascertaining, that 
dbuds which eaffibit the while and cblotired circles, sotne- 
l^es denomnlated glories, are certainly not composed of 
iqy particles; and f ha^e succeeded in deducing an ex- 
plaitatton of these phaenomena from the same laws, which 
arc capable of being applied to so many other Oases of phy¬ 
sical optics. In the theory of superrtumeraiy rdhbows, 
(Young’s Nat. Phil.) I have observed that the breadth of 
each bow must be the greater as the drops which aflbrd it 
are smaller; and by considering the coloured fl|^ire, “in 
w^tich their production is analysed, it will be ttfat 

if we suppose the coloured stripes extremely broad, they 
will coincide in such a manner in one pan as to form a 
white bow ; the red, which projects beyond #ie rest, being 
always broadest; s<» that, if all ilie stripes be aupposed to 
expand, while they preserve their comparative magnitude, 
the middle of the red mav coincide with the middle of the 
blue; and it will appear on calculation that a white bow 
will be formed, a few degrees within the usuafptlice ofthe 
coloured bow, when the drops are about ■yrrVtr w tbW 
an inch in diameter. It is remarkable that in such cases 


the original rainbow is altogether wanting; and probably 
for a similar reason, we scarcely ever see a rainbow in a 
cloud which does not consist of drops so large as to be ac¬ 
tually falling, although I have once seen such a rainbow 
ending abrujttly at ihe bottom of a cloud: it may be con¬ 
jectured that the edge of the light is in such cases so much 
weakened by diffraction, that it is too faiwt to exhibit the 
effects occasioned "by a larger drop. Dr. Smith has made 
a remark somew'hat simdar, (Opt. r. 5{)t.) which, if not 
completely satisfactory upon the principles which have been 
mentioned, is certainly alto^bcr uniulelligible upon his 
own, ^ 

T 4 “ The 
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«31he ooioured drdw, surrounding 

shadows of life observers^ tnay be deduced nom the effect 
of the^same minute jiaHlcles of watfry upon the light which 
has been four, ax|d perhaps five^ times reflected witb|fi the 
diom, jiivhichimp> 3 r» aitcr transmission, coincide in dhAtipn 
witin eaotber portion, passing on the Opposite sid^ gl^tbp 
centre; and drops about or en inch rllmih* 

Jiaeter would In this mpmiter produce a taint corona, of such 
nu^nitude, that the l^it of gfieen and red, employed jui 
the use of the eriometer, should be at the distance of aboul 
five degrees from the centre of the shadow; whichi as 
nearly as I could estimate it, was its nreal distance in the 
ap|)narance that 1 observed/* 


LL R&earckes npon the Beat developed ip Omdiustvm% 
ami m the Condensation of Vapours^ Read l^fore tkeEfenoh 
JkstUule on the 94ik of February amt 3oih of Navem^ 
ISIS. £jf Count Rum FORD, ^,R.S* Foreign AssodMte 
of the Imperial Institute of France^ * 

fCootimied from vd. xli. page 444 ] 


$ Vlf^ On the Qumiity of Beat developed in the Corn* 

T lustton of Napht ha. 

Bn liatmtha which I made use of in my experiments 
was supplied by M. Vauquelin: it had been purified by 
distiliat)on| and its specific gravity at the temperature ox 
56^* F, Witt 83*731. 

The fojlowii^ are the details and results of two experi¬ 
ments made with this liquid on the 29 th of January 1812. 

The oipacity of the calorimeter for heat was equal to that 
of.^781^ Iprammes of water. 













in Comlustion, ani tn Om^salhn vf Papours, t|f 

The naphtha waft burnad in the tame fttnaU lamp whicli 
I had employed in iny expetimenta made with alcohol and 
•ulphnrio ether: but as I had not been able to succeed in 
burnlof ^he naphtha without smoke, I cannot rely impli¬ 
citly tinhn the tesdlis of th^ftO expertmcxita. Perhaps with 
j>ureok^en^a8 we mi^t succeed in homing it entirely. 

met with- the same difficulty in burning oil of 
turfi^ntine and colophon; and for this reason I thought it 
would be useless to detail tnv experimenlt with these two 
substjpmces, * 

$ Vin. On 4/is QttpitHi/ cf Heat developed in the Cbm- 

ottetion'^ Tallow, 

Having procured tallow candles of a good quality, those 
which are called six in the pounds I burned one under the 
calorimeter, taiftng care to keep it well suufied, in order to 
smoke. 

The following are the details and results of two eifperi- 
meilts made on the same day (l 6th of November 1811), 
with ode of these candles. 

The capacity of the calorimeter for heat was equal to that 
of 8371 grammes of water. 


1 St 'Experiment.. 

2d Experiment. 

Mean Result. 

We have seen that with \ 
white wax the result was J 
With purified oil of colsa.., 
And with oil of olives. 


Time while the Candle was 
burning under the( alorimeter 

Quantity of Tallow burned. 

g| 

2.§ 

S| 
^6 
V «> 

Hi 

■£.s 

■si 

^ J3 

--- 

HVMiC* 

lllg 

.Wl's 

|l|-i 

o? 

M. S. 

Grs 

D.F. 


16 8 

1-6 

10| 

84‘385 lb. 

16 50 

V7 

JOj 

82*991 




83*687 lb. 




94*682 



fS 

93*073 

t 



90-439 


§ IX. Quantity of Beat develftped in the Comlustion of 

CharmjlU. 

Jf we could burn under th^alorioiclcr some pieces of 

wood 









♦Af Ue<^4P^eloped 


wood made into clmrcoalj with the saj^^Q facility that we burn 
tbin pieccH of dry wood» the invesligatton in f^ud^ion woiild 
not (>e attended with ciifScuIty; bat the charcoaT cannot be 
burned in this manlier. We can light a piece jplcb^coai 
»jery well, and if it he very thltaJt continues to unti] 

it d esntirely consumed $ bnt combusdon is sq and 

4iifiiishes sq litile heatj^ that it .would ret^uire teptfr a^ ^Wirs 
lu heat the' calorimeter sui^ieutly io give an appreqable 
result; and for i^s single reason tbe result could not but 
be extremely unccrUiii. 

^ 1 have long endeavoured, but without success, to find a 

method, by steepkig thin chipy of w<^d in some indax^a-^ 
faJe liquid, to burn, the cbarcoaf more rapidly. 

Some chips of wood of a known weight, perfectly .dfied 
and strongly healedi were plunged into white w'ax, mehed 
and very hot, and the chips when taken omband coalj^ weare 
again weighed. , % 

Htcif augmentation in weight gave me the quantity of 
waa. which they bad imbibed; and as I knew accurnfely 
bow much heat this quantity of wax should have given in 
i»s combustion, if the chips thus pepared had been burned 
properly under the calorimeter, I should certainly have dis- 
covera|^,.Jhow much heat the charcoal would have furnished; 
but ill# ^periment did not succeed. : 

The wax was emircly burnt, and the chip of wood be¬ 
came very red ; but it was not iiiunt, at least not entirely, 
vtor in such a way as to give me tlie least hope of bein^ 
able to derive any advaniage, fiom my experiment; and 1 
did not succeed auv belter by sleeping my chips of char- 
(xitd in (Itched tallow, in oil, alcohol, sttlphurie ether, 
.naphtha, essential oil of turpentine, in a solution of gum 
arable,^and ill ^at of sugar. I have also tried colophon, 
but without more succes'i. 

I have made several experiments in order to determine 
directly the quantity of heat which is developed in the 
combustion of considerable masses of charcoal (80 grammes) 
burnt in a small stove, under a calorimeter of a large si^e, 
which 1 procured at Paris four years ago, and which I have 
still in tny laboratory; but the results of these experiments 
have been loo variable to satisfy tnysclf. 

After all the care which f took, I found that the ex¬ 
periments of Crawford were better than mine: and as they 
turnisheci more heat than J could find, I have not hesitated 
to adopt their results, iii^tcad of relying upon my own. 


§ X. Quan- 



in Comlmtkn, und of Vapours, 

§ X. QumtUUs of STeat developed in ihe Ckmlmtvm rf 

V/ood, 

f ‘ 

Tn a tneitioif wbic^ 1 bad ^ hbnoixr to present to tf)o 
Class ond the pth of Sepiembei^ 1619^ I gitre an account of 
a coipfiderable number of experiments (upwards of fifty) 
whieb^' made, fn Order to iktermine the i|uantitles of heat 
which are developed in the combustion o^difierent kinds Gf 
wood. 

From the results of these Experiments, H appears that, at 
equal weights^ the light and soft woods gtre out a little 
mo^heat than the Compaq^,and heavy woods: but as the 
differeitce is very stn^ll, we may rather ascribe it to a greater 
decree of fitimidiry in the latter. 

It is certain that the compact retain humidity with more 
teGhepity than light woods, and a small difference in the 
dryness nf a wood ought to produce a sensible efiect on its 
appareiit weight, and consequently upon the result of the 
caloiilations which we employ in order to determine the 
heat which it furnishes. ^ 

In physical and chemical researches, it Is always satis¬ 
factory to be able to compare the results of new expeii^ 
men'ts with those of more ancient date, paniculari^^ when 
the latter .have been made by persons remarkable mr their 
accuracy. 

M. Lavoisier has shown that equal quantities of heat are 
produced in the combustion of 1089 parts in weight of oak, 
and 600 parts of charcoal: consequently equal quantities 
of heat ought to be furnished in the combustion of one 
pound of oak and 0'.55 of a pound of charcoal. 

According to the experiments of Mr. Crawford, one 
pound of charcoal furnishes in its combustion mmugh of 
heat to raise the temperature of 57*608 pounds of water to 
180° of Fahrenheit. 

Con-!Cijueutly the temperature of 31*684 pounds of water 
would he raised the same number of degrees by the heat fur¬ 
nished in the combustion of 0 55 pound ol charcoal. 

According to the result of the experiments of M. Lavoit 
sicr, this same quantity of heat ought to be furnished in the 
combustion of one pound of oak. 

Having made four conseeiitive experiments with very 
good dry oak wood, and in very thin slips, burnt so as !o 
give out neither smoke nor smell, and which left but an in- 
apprecialde quantity of ashes and iio charcoal, 1 obtained 
the following results: a 

Number 



M '* npim the Hea^ deittloped 



It is rdre to find experimenta made by dtiferenf'jMllbos 
at ^is^t periods^ and with very difiibr^^ut apparatus,%hicli 
agree better together. ^ 

, But experunents which are well made, can never Wit Id 
agreeing 1# their results, whatever be the dtfierence of^he 
ihethods eniployed: it is nevertheless necessary to remark, 
«|hat the coiircioence in <^uestion pould not be so perto as 
apj^rSi for every thing depend^ upon the dk|na]ity dr the 
humidity which may exist in the wood’ and charcoaljM- 
ployed, ^circumstance which it is impossible to establish. 


f Xf. O 9 the greatest Intensity of Heat which it ir possibly 
to produce hy the Combustion of injlammahle SubstQnoes* 

^ It is well known that the heat of a small fire seems to be 
less intense than that of a l?rge fire, even when the same 
species of combustible is employed : but I do not know that 
it has been attempted to determine the limits of the inten- 
inty of a fire, or the greatest degree of heat which it is 
possible to produce by means of combustion. 

In order to elucidate this subject, it is necessary to con> 
sieier attentively what passes m the cbemical operation 
which wc call combustion. 

In all known cases where two elementary substances 
iinite together so as to form a new substance, there is a 
change of temperature, so ^at the new substance at tfte 
moment of its formation has ^temperature diflfering strongly 
from that of the surrounding bodies. Consequently, the 
surrounding bodies are always either heated or cooled more 
or less by the new body which h^s been formed. 

But in order that this efFt|g may be sensible to our or*- 

gans, 





ih Com^bus^BHii 'mi in (Jb femurs. Ml 

f«n9) or cftjM^ of acting Iq a matmef ttfton omr 

apparatus it i« necessary that the quantity of the nevt^ jtub<* 
stanch foiiBe4 shouif h^ considurttb^j f$r it isnertaip^that 
the moat intense hea&» if kbe dtnretoped tPf^ery small )[)ar« 
tide of tnctter, mi^ exiat without,prodmiing any sensible 
effect ^cb pould any Indseattopa oT its existence., 

k is not less t!tm that the chemical union of two atonitb * 
two'diffeitm demh&tiiry spbstances; 0 ||Mt always, under 
«veryciroiimsUnce,tobeacOompanted w^oneand the strait 
cb$im of terai)^turet.£9r this union takes effect in a place 
•o dmant, rditive’io all the other bodies (if, in every case» 
alt mt intffstices «fe not ^Ued with particWa of an ethere' 
<ius>9uid), shat we cannot conceive how the<^haoge of tera* 
peraihre in queation may be cither augtnanted or diminished 
by the effect of ^ action of the><e surrounding bodies. 

extremdy probable, from what bne have been able 
lo r^aik in a great number of phnnomena, that the ap* 
proxpnation ot the elementary particles Of bodies is always 
accompanied by an elevation of their tomperttuie; and as 
it cannot have new substances formed except^in conse> 
quence of an approximation and tbe chemical union of 
deaHentary pa^des, we may conclude that there canpot be 
new chemic^compositions ithout a development'of heat. 

may form an idea of what passes in combustion, by 
considering the pbian^mena whidi take place when wattjr 
freeaea. 

At a certain temperature, which is invariable, the mole¬ 
cules of tbe liquid are di^^poscd to approximate in order to 
form a solid body, ice; and the iirst particle of ice which 4s 
formed is accompanied by a devdopnient of a certain quan¬ 
tity of heat, which quantity is invariable. 

It is also very probable that it is at a temperature which 
is ^variable, that the ox}gen and hydrogen aie disposed 
to approximate and unite m oidcr to form an atom of va¬ 
pour, and that the intensity of the heat developed at the 
moment of (hi<i union is also invariable, and that it is al¬ 
ways manifested in all its intensity in the atom of vapour 
which is formed. 

But as the atom of vapour is extremely small, and sur¬ 
rounded by bodies relatively cold, its heat is soon dis¬ 
sipated. 

There is however a method, which appears certain, that 
we may employ in order to determine the temperature of 
an atom of vapour at the moment of its formation, and 
fey this means we may know wftat is the highest tempera¬ 
ture 
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ture which it is possible ta proctve by meifls of combus* 
tion. 

Wt have seen ibat| according to ’Ibe results of the re^ 
searches of Mr. Crawford, it seems that when one pound 
of hydrogen is burned, enough of Iieat is developed on 
this occasion to ekviSte the temperature of 419 piMttds of 
water to 180** of Fahrenheit (=a too degrees centigrade.) 

Now as one fpmd of hydrogen perfectly dry, is united 
by burning to pounds ot oxygen, and forms with it 

8'3333 pounds of steam, it is evlwnt that the quantity of 
heat which exists in 8*333 pounds of steam at the instiftit when 
this steam is formed, is equal to that which is necesshty to i 
raise the temperature of 410 pounds of water ISO** F.,%r to 
elevate the temperature of 73*800 pounds of water oUtb*de¬ 
gree of the scale of Fahrenheit. * 

From this calculation we may conclude that the munHility 
of beat which exists in one pound of steam, at the mutant 
when it is formed, is sufEcient to raise the temperatuire of 
one pound of water 10063 degrees. 

If the capacity of the steam for heat was equal to that 
of liquid water, k b very certain that the temperature of 
the vapour at the instant <>f its formation would be that of 
10063*’ F. 

In ordfT to form an idea of this degree of intensify, we 
may compare it to an intensity of heat which is known. 

A piece of iron heated until it becomes red even in day¬ 
light, has then the temperature of i000° F.; consequently 
the temperature of the steam at the instant of its formation 
would be ten times higher than that of red hot-iron : but 
as, according to Orawtord, the capacity of the steam for 
heat is greater than 4liat of water in the proportion of 1*55 
to 1, the temperature in question will be less than that of 
10063° in the same proportion. It will therefore be equal 
to 8750° F. » 

Here therefore is the limit of the intensky of the beat, 
in the midst of the greatest 6re, in which pure hydro¬ 
gen would be employed as a combustible, and in which the 
Sre would be fed by pure oxygen. This is an intensity 
which we may approach 'teore or less, but which we can 
never attain. 

As Wedgivood's pyrometer indicates much higher 
temperatures, it seems demonstrated by the result of this 
calculation that the scale of this pyrometer is faulty. These 
doubts have been stated by other chemists. 

But in order to decide dchnitivtly upon this interesting 

* question, 
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question, it wouW be im^spensfibly l!ie6es9aTy to know 
curateiy the capacity of steam for h-jat, at diff'rent 
pemturesi a thing a^nowu, aofUevhich is 4iihi^ti to idle* 
termine», -*>' 

Upon etxaniining the subject attcntwely, wt shall fiutl, 
howevft^^asoni lor thinking thit the^packy of stcana 
for b«lt ought tieccssarily to be diminished with the in**- 
crease of its tcipp^ttitu^e. fbUowR|p^lcuUtions may 
•erye to ehicidate.this suh|cct ^ ' 

Insider to determine ibc highest degree of temperatuns 
whipl^^i^ exist iu thq midst of the greatest when pom 
|jfiydro^en is the only comhtijkiblc employed, and when the 
'^fire ia.^ed by atmospheric air; it is necessary to remark, that 
as o^gen apd azote arc intimately mixed in the atnio- 
sphei;e, ^e heat which results from the combuslion of hyi- 
drog^.iinight to be immediately divided between the va^ionr 
wbio^:i'esuIis from the union of the hydrogen with the 
oxygen^ and the azote which is found necessarily mixed' 
with this vapour. ^ ^ 

la orwr to simplify our inquiry, we shall cofi^cnce by 
supposing that all the oxygen which exifts in (he atmt^ 
jpberk air is employed. 

In tbis cas^' as it requires 7*3333 pounds of oxygen In 
he united to one pound of hydrogen in order to /compose 
8*3333 pounds of steam, and as the atmospheric ai^ is com* 
posed of 21 pounds of oxygen gas mixed with 79 pounds 
of azote j the 7*3333 pounds of oxygen which are nuited 
to one pound of hydrogen iu order to form 8*3333 pounds 
of steam, ought to be found mixed with 27*587 pounds of 
azote : consequently the heat developed4n the combuslion 
of one pound of hydrogen ought to be^so divided between 
8*3333 pounds of steam and 27*557 pounds of azote ; and 
this partition ought to take place in the direct ratio of the 
weights of these two fluids, and of their capacity ior hcau 
Thc capacity of the steam being to that of azote as I .55 
to 0*7036 (according to Crawford), all the hcaj; iu question 
will be divided so as that the steam shall^tain a part of it 
represented by the number 9*5832 ; ( = 6*3333 x 1*55) am! 
the azote will receive the other pSirt of it =]9'41 (being 
the product (d' 27*567 multiplied by 07036 ) 

Now as the two numbers 9*5832 and IQ*^! are both in 
the proportion of 1 to 2*0254, it is evident that the tem¬ 
perature will be the same which we should have if all the 
heat in question w'as equally divided between the steam 
which would result from the combustion of 3*0251 pounds 
of hydrogen, i. e, between 25*2113 pounds of steara. 


And 
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Ana ai» si^e have «ecrv ,.,uuiiCtoteo in inw 

comimstion of or».r V'Oaivo*^*®*^® 

'‘'8*$33^,rtf'' m k- of thii 


of this 

^ _ _ ^,.,tfat n' tfeilf aa«i* 

ttoamit^of he‘it )if djnd^ amon^' j S- ^O M^ |pl'~>teaTn, 
|/tne temperature t'f steam 'eoiuiJl 

' *S9i® B*. ' ’’ '■ ^ r, ' 

This highest teniperatute^afe^^ 

to find in thr of & stroiig fi^^fcd hy Che 
sir in which cofnbtistible hi'ryit is purei bydto 
As this tem|>€ra«ure is much lowet' ^ 

ban excite h'J^-^scomh'.istionj even wiihou*, ij^ftoyini 
hvdrogen or ' iiyt* ojiygcn, the result ot ?V't‘t cah'ulati^ 
liiishcs a den iiH?r;it.;vr procf that the capacity .. 
ateam,hV iathe;- th-it of ‘.i 2 o:c, is tSitninlshcd when ® ^^pe- 
rature Is lucrtrscch fu all j.;ohabtht\\ the capacitieSfc,i^S 
(, and generally of gJt el'i-ttic hutds, vl. d.niimshed 
lem|JCTat^^^c is inc! eased. ' ' 'Ir l 

,W c s|pMl n%\\ nee whul is the h^ahe^t U:^^ipe!vamt’W 
it would he possible to aii<iin hv u'>nnne charcoal ^ 
blowing the nrjci'V’itb pure wS\g<-^ C-;s. ^ V 

^ According to Crawford, one • ’ 'lirt^^i^oal givil lKat 

Sufficient in its combustion to ra''e 'ov temper^^fe of 
S7*608 l^uiids of wafer ISO" F., o' vO ja«c the tetnpi^alur<‘ 

ioif 9369-44 pounds of. water i ; 

Now as one jicunJ of i'!;.iiCvi.i! i:: united to 51*5714 
pounds of oxygen in burau;/, :uid torros with it 3‘5714 
pounds of dai'fonic acid, t ‘ in a- which is found in 
3*5714 pounds c.'f ijjiarbonic a- (d <" instant of itsfixhna^ 
lion w(|uld be su{n(,;icnt to ra.^v ih'? unperatore of 93^9*44 
pounds of water l llbgree : cooseonenl-y the heat which is 
In one pound of this acul -i' >ite mouient of its formation 
\vould be sufficient to raise^bt ic-'^^^taturc of 3643*6 poundii 

of water I degree. . • , 

Here we havfe the quantilf of heat which exists in the 
barbonic acM at the instant of itg foirfiation. In order to 
know what is tfil intevsily whij;^^ ’it would indicate if we 
Could measure *U at thyi|Xnom4itt| by means of a thermo¬ 
meter, it would he ned^Rmy to know precisely the specific 


heat of the carbonic actf 


If. with Crawford,' we take it 
at 1*0459 (thht of water being lal^n s» l), w'e shall .have 
3811® F. fofthe measure of the intensity of the heat which 
texists in the carbonic acid at the moment of its formation, 
and consequently for thO.intensily of the greatest fire made 
with charcoal (without mixture of hydrogen) even in the 
case where the fire is fed by pure oxygen,, If 
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vJOS, 




It retsi^i* to deteriv'^jH which’ twe iifir%ti|? 

hope to attain by honn, * c^-Vi\xh MlMQi>plmw*ak^<, \ 

As tve baye fown^ tiijpchsg^. tcwn«j?aU;re oJr‘ ib« ^'5J^r4 
pouu«k (i^^carhorii^ ir« ^ii<e ^^uct thj^ 

coiubibtifltt'O? • pouoU’u!' F. ^ 


iJilfty ta 0^€Haiii 

- s\z 1 1* . • 


£t tii. ot i’omiatipft, •», 

lm«4^ n^ h ths'Uampcraatrt; »i' ilww air';3 oe oiimi' 

oi‘ the s.mM -^icb .tnstst necessAfj^ 
be |nere s»?wi^«'-hs jxygHu employcii- sspiuhitstioas, ‘o^ 

tk^'^«hareoa{j| if’-fbmi,sb4.d by the 
* ,llh airtiiospberic air, of oxygen is 

>kh 3 fluids of azpfef ‘C < 2'pounds of 
m thfe eosTifaiistion oi' l^poorw of char- 
ortghtfiof ht> .oiixed v^hh {^'tiTSS of azote. 

{jO! .1 (.'ll-heat, dtv-loped tp .ombuFiion of 



iUJi.ti oi ciiRicoa! will h*? found divide*', ‘.■.■♦ween!3*^714: 
of caiboitK- acid ri:J <j-o73> iKsurjOs of azole. 
H5 tile specoK' beat o) th, ctirbonic aeiu i? fo that of 
j^aa 1'045^9 to 0 7(>:^6 i tiio; ii^iat will be divided bt- 
these two :' .'stancts tu tlw of (.'t'5;iAx 

J^SttrS:) to XO rCi3d--=7 'G''|P<'’*b which 

Is ih tne*^proportion tA I o i*82ai ofio} to 6 5075; 

iu^d thence wc , od ' «}..xt the-, itgJ^jjKratnre of the 

t»?4ture of^^'57< * i rj'.-.Ml.' ol carhoaic avid and ;)f 9*6(35 
of iilcotc would O': tile as if we had mixed w’uh the 
14 poinida,o,f ..i*iboii:c acid C 5075 piiui^ more of 


iiVi.!dr' i ji-thcr i 0 ’ 07 S 9 -pO'iuds of carbo- 


this same acid, 
nic acid. 

Now as the heat liev 
pptt'nd of cliarcoai wa = 
the 3'57I4 pounds oi’e^t 
bastion to that of 3 m t 


in me combustion of one 
It*, c i'vUt to raise the temperature of 


Is: acid comi'.ig from this com- 
l., ih!S ,s,|me of beat 

ought to be suificimt lo raise the t^peraturc of" 10*0789 
pounds of carbonic acid :c tSe tc apmlure of 1350° F. 

This is, according4p sK' rciiuits of this calculation, the 
highest ten^pfiratuic wnitM we ought to expect to find 
amid the siroi^est chari-oal fire fed by 4biosphciic air. 

But we are very certain that the intensity «f the heat of 
the strongest charcoal is far superidl^to the above cal¬ 


culation ; con«equeniry*>!are are^ 
the capacity for heat of the 
azotic gas, ^r^much 
expo^d to a twy high ieniperatiire, 

IfV-io endeavouring to discover the limit 0 ^ intensity of 
ft charcoal fire, 1 have supposed the fire to be very large, 
Vol. 42. No.186. Orf. 1813^ y < it 


thorized to conclude that 
ic acid, and that of the 
'.tiyhen these elastic fluids are 
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it is not because l..sup]:M»0t4hali>the beaft developed in com- 
bunion isjniore inteiisciat the primUive smree in a brge 
tban ina~snutll fire.: bf|^^ firc^isaUvavsisarrouiKlcd 

bybedies rclati^.eiy.«ery so||^.^chas tin^arsot thegratei,See. 
tbe praducia^tof>^e.,c:llEnbuiilt>uare always'- at the 
instant thetr M rbesaane 4em|)cfrati:rd| are so 

ranidiy cotikd^wb^ that the te m^ rature 

wnich we may find hi^6a|(!^# lire is becesaarily l(l^r.t^)>au 
(Itbat vhicb we the a farger ^e, wbijU-e a 

greater qiMptity^tiPPte.,iame, cmhbsustfhle t^ etre- 

ploycti* ' 

Whea % large cb^esMd $re U wedi^gh^d up i 
stove, con8truclb4 ^ith ibrie^S' w fire W^s, ati 
rior surfaces become excessively , hot, and the heat acc^m* 
lates and becomes very^itAfisnse throughout ^he who^yh^ 
terior of the stove* so tb:d iron and even stones ar^i^ed 
in it, and How like liquids: but when the fire fdace 
icis with difiSctdly id»at it can be heated so much astrl|M^e 
tile sides fed hot j and if the fire-place be very small, 
coal fire cnmiot bii kept up at all, even witfi continnaf^raiiW- 
iiig. We i^y tAily say that such a fire dies rf .cold,^Y\\T^ 
pression wnicb wqbij^ much force as justice de^ribcs tlih^ 
event as it really hjappetts. jf ■ 

Jiut if it be the cold communicated by th^urrounding 
bodies which hinders a very small charcoal fire from llirn- 
iijg, couI4rW€ not make ft burn by guarding it in a prb|»er 
manner against the cold ? 

This is an experiment which I tried six years ago with 
the greatest success, and which ended in my causing to be 
made small portable cooking stoves now in general use in 
> Paris, and ejsewhereof aught I know. 

By surrounding frcbody of the stove with tw'o strata of 
inclosed air, the ccilfiig of the fire-place and the char¬ 
coal it cuniains is liindered : and in this way the charcoal 
burns perfectly well, and the fire is fo well tept up that it 
obeys a small register, which nguJa'ies the quantity of air 
admitted into ihi^ody of the stove. , 

Some jiulgeinent may be formed of the advantages which 
ought to result frotfi the use of these siTiall portable fur¬ 
naces ill cooking, See. ari^g from the saving of time and 
coiiibusiiblcs, when we m formed that the combustion 
may be regulated without a|^difficulty, so as to consume 
the charge of charcoal in £0 minutes w'ilh a brisk heal, or 
so as to keep qp a moderate fire for three hours. 

With these portable cooking stoves it is indispensably 

necessary 
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necessary to use kettles or saucepans of a particular con¬ 
struction. . They ought to be suspsetrded by their rims, in 
large circles of v\?ronglu iron oi*copper,'the better to keep in 
the heat. The circltiof a saucepkn bu|ht to be halt an 
inch more in breadth than the sswicc^lin iS ^ depth. ' 

But to return lo the main hranfeh of subject,. IF the 
present state oF our knowledge does trot admit of our esta¬ 
blishing with a rigorous precision the Higl^est temperature 
which it is possible to exede by dieansofj^jhombustioii of 
indam'inable bodies; the Calculatton 1 have sub- 

aiiitte^,, to the Class maj? neverthelesa «ery«' to guide our 
ewnjifctmes t3ifi,.lbi« inifercstirtg subject. They wilf - at all 
e^ettU ^low what ia granting fo enable tri didy to appreciate 
the liiijjiiect; '■ ■ ■ * . Y' ' 

^ . gTo be eontiuitted.J 





ROI 


II. Inielligejice and Mhcdlan^tm Articks, 

A^rTIQOITlKS DISCOVERSD IN Til £ KINGDOM OF 




WESTPHALIA, 




M . HoppmAn, a German engineer, tvho haS been long 
engaged in examining the banks of the Rhine, with a view 
to ascertain #t what point Cscs.ir paiised that river, has 
iranspfitied to the Go.tingen Academy a deiached account 
of certain interesting objects discovered near Ncuvi?'ecl. 

It is well known that there was in the environs of this 


frontier tow'ii a Roman camp intended to check the incur¬ 
sions of the German nations, and in particular the Catli, 
It was a short distance from this point that Cee^ar con¬ 
structed his celebrated bridge. M. H^pTman in October 
1811 drew a plan of the whole couiitry^with a view to as¬ 
certain the precise spot which was occupied by tlie Romans 
at that period. He also made a drawing of the camp which 
they had near Bonefeld, three leagues and a half from 
Neuwied. ! 

To judge from its extent, this camp, wlvfeh the motlems 
would call a redoubt, might contain a qohori. A single 
tent served ten men, and the Romans encamped much more 
closely than the moderns, 'I'hali^mir parts of the camp 
were unequal, probably on acci|Ng^f of a fosse which passed 
through the middle. 1'he two^pper parts, which abutted 
on the Preiorian gale, are smaller than those which are 
beneath and abut on the Decuman gate. The camp in 
f|uesiion is siiuated on the high road on the banks of the 
Rhine, near Neuwied. Tlie objects discovered in it may 

U 2 not 
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not be so interesting as those presented by the ruins^ 
Greece and jRomc, but they are nevertheless highly inrptMr- 
tant to the history nf the country where they were found. 

They tend to make as acquainted with the private life of 
the Bomans, cbiedy uf the soldiery, and in some measure 
with the nature nf their establfshmcnts in Germany* 

The objects discovered consist of vases and insifutnents^ 
coins and figunjs. The tpiantity of medals is also** consi> 
derable, these ar||^foT the most part Imperial; and there is 
a greater nunibei^n silver than in bronze. The bronzes 
are very much conuded and almo^ illegible. IhistSeries 
of medals is so far remarkable, that it furnishes us with m* 
ferences as to the length of time the Homans continued in 
the countr)'. The catalogue ik>w in the possession^of the 
Gottingen Academy is exact: it presents a seties of 
256 pieces, which dtifsh with the reign of Gallienq^. ' We 
know that at this period the relations of this paroif Gtar- 
many with the Rothans ceased, and the wars un^t^aken 
by the latter iti4he reigns of Dioclesian, ConstanMua, iCon- 
staniine, &c. contributed without doubt to destroy, these 
relalionsiy^ The catalogue commences with a medal of 
Augustus; for that which has been regardt&cl as Gousulir 
from having on it the letters S. C. is too much defaced to 
enable us to say any thing jusitive of it. The medal of 
Augustus bears the Bos Cornupeta, and the Imp, X upon 
the reverse. Upon the face there is the head not crowned 
with the hz(ind Aagtistus Divi F. This medal has excited 
a considerate controversy, and its date has been fixed at 
742. There is only a single medal of Tiberius, which is 
well known. It is of the date 768, when we find upon 
medals the Pontif. Max. Upon the medal in question 
we find the head of .the emperior with the legend Ti. Ccps, 
Dii/. Aug. F, jivgl’ Upon the reverse is a female seated, 
holding a spear and a branch. It has been said that this 
figure represents Livia. 

One of the medals in this collection represents the con¬ 
secration of Titus, and it is remarkable not so much for the 
subject as for the nature of the metal, which is brass alloyed 
with silver: it is consequently of a posterior dale, and is 
perhaps part of those which have been ascribed loGallienus 
or Trebonian, We ougli|.,jiot however to ascribe to them 
alone all ihe restored medals, since they have been struck 
at difierent times, and probably with different views, rather 
to preserve the recollection of the event than to restore the 
medal. The medal in question is perfectly similar to the 
consecration medal. The head of Titus bears the radiated 
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crown with the words D'wo Tito, On the reverse there is 
an altar with the flame of a sacrifice, and the word Conie* 
cratio. From this medal dow'nwarUs the series of Imperials 
is cuntinoed almost without interruption; but there are 
very few of Domitian or Neva, and none of 7'rajan or 
Adrian^ 'I'licre are four of Antoninus Pius, several of 
Marejts Aurelius and of Gomniodus. The_^eater number 
is of Septimus Severus and of Caracallai^^ Two of Luciila; 
one of Crispina; several of Julia Pta; of Gela; one 
of Macriniis; nearly twenty of EUogabalus; four of Julia 
Paula; three of Juti|i Soemia;, ten of Julia Meesa; sixty- 
six of Alexander Severus. From the reign of the latter we 
remark an evident deterioratfton in the quiKiy of the metal, 
which progressively becontes worse. We see two medals 
of Sallustia Barbiana; twelve of Julia Mamaea; six of 
Mj^xifU^an ; thirteen of Go»-dian ] 11. The last are almost 
ill^l^We, from having been thrown into a furnace by some 
ignorant workmen after they were discovered. There are 
tei^ of Philip; one of Decius; three ofVolusianus; five 
of Valerian ; four of Galliemis. We have tlnas enume¬ 
rated the coins of each species, because those will be recog¬ 
nised which have been most in circulation; and it will also 
appear that the more ancient gradually disappeared, being 
melted down for new coins. It would appear that about 
the time of GalHenus the Romans quitted the banks of the 
Rhine. 

I’he above new collection has an importance peculiar to 
itself. All the coins which compose it are authenne be¬ 
yond a doubt, and they render the principality of Neuwied 
doubly intereslinsr to the curious. 

The Roman vases and utensils were Jbund between Ncii- 
wied and Haddersdorf. A tomb was opened in presence 
of the Princess of Ncinvied, and great care was taken of the 
skeleton and all its omaments or appendages. Among 
these was a long snake in silver; twelve pearls serving as a 
neck-lace ; but whether they are true or false, is not yet as¬ 
certained; two ear -1 ings, eacli consisting of a pearl and a piece 
of gold wire; libnlac, bracelets, 8ce. tAO clasps rented on 
the che^'t, and served to iasttn the mantle or cloak; two 
others were found at the bottoru of the bod\, and were no 
doubt intended to lasten it at nottoni: a buttt.n made of 
bone was on the left side of the bodv: on the tiiilu tlsere 

. L. ^ 

was a very fiiu- knife blade : at the left lay a small pitcher. 
All these instruincni> sceni to have had a reference to the 
profession of the deceased. There were also soim. *;!^^$ 
buttons found, made of scales like all the glass ornamentr 
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of the ancients which we have seen. In another spot there 
was found a bowl of crystal chased in silver and surmounted 
by a knob or stopper. M, HotFm.an thinks the ladies 
among the ancients made use of this for cooling their 
hands. Eleven tombs have been opened, and a greapmany 
more, remain still untouched, 

. Among the iron utensils, darts were found holltSfts^ed in 
the sides and with a very keen edge, besides a great quan* 
tity of other inst&ftiifents, which prove that the Uomnns un¬ 
derstood the preparjti{Cm of iron extremely well. Very few 
bronze articles were found, some were of bone, and amoiig 
other enriosities,there was the handle of a guitar. M. HoflP- 
man also found Several bone's iw if attempted to be sawed, 
but without answering any purpose, whtch would se6m to 
indicate that a rhechanic had his workshop near this place. 

M, Hoffman remarks, with respect to the earthetv vase#, 
that their rtd colmtr docs not depend upon the qi4j(bt 
the clay, but upon the way in which the Romans wasinsid it. 
They emphived for tlieir vases all kinds of earth: and where- 
ever the Romaus resided in Germany, theiSe red vases have 
been discovered. Those which were dug up near Neinvied 
w'ere made of an earth found in the environs of the villatre 
of Radenbach. It is probably necessary to observe, that it: 
does not follow', because there are abundance of fragments 
of earthen ware at any spot, that there was necessarily a 
pottery there. We know that the Romans scarcely nsed 
any other than earthen vessels, and near every inltabittd 
place there must have been a spot where they threw the 
broken pieces. As these utensils served for coniun-n pur- 
, poses, ii is not surpriMug to find that the figures on them 
are very coarse: gome however are careiully executed. 
Resides tiie ornaments which serve lor the borders above 
and heiow, and w'hlch consist of festoons, foliage, pearls. 
See. the body of ihevase is adorned with all kinds r>f fi<iures 
of animals. Ujton a kind of saucer or flat dish there is a 
curious design: a man has transfixed an infant from behind, 
and holds itiip on his lance, while its hands are raised to- 
vvaids the skv. A warrior is in the act of advanciny: w’ilh 
a dtavMi sword in one hand and a hnc’kkr in ilu* f)iher; the 
latter is probably a Ruman, and the former a Gtrnia.r, the 
group being inicnded to inspire a hatred against the Bar¬ 
barians. Several va^es hear inscription*'. On one, lor ex¬ 
ample, v^c read the letters StUl in distinct cisaracters. 
Several at the bottom bear the nanieofilie potiei. On 
another we rear! VlTIliO I'E: on ilu; other .IIJL! JiS'US. 
other figures were discoveied but those which were 

painted, 



311 


Aniujidim dUcovcvcd in "EaU Lothian, 

painted on the vases; but near the supposed woikshop 
abov'e alluutd to, co.jn^eqncuily in the Roman camp n«ar 
Nitdcrbibci, one league trom ,N< uwied, there vvas touiul 
the head; yf a small stone statue,, which Mt HoflTnian thinks 
bcloixgedto a Genius which he had formerly discovered. 

Upon digeing tolerably deep, .a very solid foundation was 
discojierecl of bricks and lime. IVl, Hoffman thinks that 
this was a bath, and the walls show that it a large one. 

It is some distance from the Becumart^fo of the camp. 
There are also outside the camp,forlher^and nearer Gaul, 
the ruins of a very large buiUling wdietc the Keai! of a 
siatne was found of good workmanship; it is a mixture 
of ,1Ime, pounded bricks, and coarse sand. The mass has 
been fused, and is of course very solid. ‘ It would seem 
therefore that the Romans were acquainted with the art of 
making the same use of lime that we do of gvpsum. 

^^clude : they v\ere also acquainted with this U^t sub¬ 
stance, and according to Rimy and Columella made fruits 
and'figures of it. In the place in question there was no 
gypsum ; at least titcrc arc no appearances of it in any of 
the works near Niederbiber. 

% " 

Fast I.otkian, October J?, ISin. 

I^ist week, on trenching with the plough a field possessed 
by William Hunter, Esq. at the Ktiows, and beh'ngjng to 
the Earl of Haddington, a number of stone coffins v/ere 
I'lncovored, T’hese are ranged in rows from south to north, 
with the' heads to the west; and, as far as examined, co¬ 
ver an extent of ground measuring in length littyfour 
yards, and in breadfh twentv-six. They are computed to^ 
exceed 500 in number. Each cnflln lies al»oui two or three*"* 
inches from the side of the otiuT, uith the heads in exact 
lines, and about two or three feet from each row. They are 
formed of flat stones neatly joined u*gethcr on ihe sides, 
and ill the exact form of onr pitsent cftflius, and cov’ered 
on the top with flag stones; some of tliem laid wivh stones 
in the bottom, otiiers not. It appears the ston.es hava- been 
brought from the adjoining sea-shore. What were imco- 
vered were found full of sea-sand, which being carerully re¬ 
moved, a human skeleton was discovered lying entire trom 
bead to foot. The bones, excepting the sculls, on being 
takLMi crumbltd to dust ; but the teeth uerc in coin- 
plcic prc'ervation, not one waiitiMC, and appeared to have 
belonged to persons dyitig in the piime of lil’c. The coflins 
itppear to have been luriiicd exactly to the length of the dif- 
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fcrent baUles; the longest ijjj^easurccl six feet nine inches, 
the rihonest five feet three inches. I’he thigh hones are of a 
great length and thickness, and one jaw-bone was disco¬ 
vered of a prodigious size. 

Tokiards the west end of the burial-ground ihctie are cvi.* 
dent marks of bodies that have been consumed by fire, 
but it has nut been ascertained what extent of ground these 
covered. 

1 he farm has been in possession of the same family for 
three generations Wck; and it is said a tradition has been, 
handed dawn that & battle was fought there, and tltat those 
who were killed were buried on that^spot, which was then 
a rising ground,^and aivvays kept sacred from the touch of 
the plough, until the present possessor ploughed it over 
many years ago, at which time a few coffins were dia- 
covcrecl. , < 

Tradition also reports, that near the present farm-^u#e 
there was formerly a baste), or bestial, an ancient place.of 
security for cattle during an incursion of an enemy. This 
gives name to a place on the favm to this day. It is also 
said there had been either a fort or Uaron’s castle erected 
there. 

When digging a deep trench some years ago, the work¬ 
men discovered a round building of hewn stone, about nine 
feet in diameter; they also foimd a range of building so 
strongly cemented that they could not remove it. 

It appears at least probable that this might have been 
in former times a Homan station, and that the circular 
building was a bath. What supports this idea is the cus¬ 
tom the Romans had of placing their burial-grounds near 
^ to the highways. Now it is well known that the great 
post road formerly passed close bv the side of this burial- 
place, though it has .since been removed I'urlhcr south. 

It scemo certain, from the regular position of the coffins, 
and the skeletons having the appearance of adults, ll.at they 
have been deposited in the earth at one time, atid after hav¬ 
ing fallen in battle. In this neighbourhood many single 
stone coffins have been found, and sometimes two or three 
together; sevcr.al long stones have also been erected, as it 
is iliouglu, to the memory of some fallen chief; which 
renders it probable that this quarter has l)ecn the scene of 
many sanguinary l)attlcs, that are of so ancient a date as 
to be cither unrecorded in the page of history, or form the 
dubious talc of tradition, 


His 
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Coal. — Honey.—Cure for Croup. 

His Majesty’s ships Spitfire and Bonne Citoyenne, on a 
recent cruize oflf the coast of Greenland, discovered two 
distinct strata of coal in the cliff on the north-east end of 
Bear Island. The upper layer is of superior quality : the 
under one viras ponderous and full of sulphur, but burned 
well. Some metallic ore, supposed to be tin, was mixed 
with the latter. Bear Island is in lat. 74.28. long. 18. 20. E. 
good anchorage all around, and easy of access, except to 
the south-east, where the coast is high Ikiid rocky. The 
island is about twelve miles in diameter, barren, having on 
it a few bears and foxes,^and a quantity of aquatic fowl. 

From some experiments recently made at Paris upon 
honey, it appears that this substance is composed of -j-|- of 
syrup, and -jJj- of a solid white farinaceous and almost in¬ 
sipid substance. When adulterated with flour or starch, vvhicli 
is too^ften the case, the fraud may be detected by heat¬ 
ing ;—if it is pure, the whole mass will be melted into a 
flne transparent syrup; whereas, if it is adulterated, the ex¬ 
traneous body will j;ive it a muddy appearance. The white 
substance above eHludcd to may be separated from the 
syrup by evaporation with alcohol. 'I’he syrup, when 
taken internally* in the dose of about three ounces and a 
half in tea every morning, docs not affect the stomach ; but 
the powder or concrete part, if taken in the dose of about 
two drachms, occasions colic followed by looseness. It 
would appear, therefore, that the lax.ative properties as¬ 
cribed to honey are owing to the above substance: and 
the following recipe is given for obtaining a syrup of honey 
without this sometimes disturccable concomitant:—Dilute 
fight ounces of honey with two of told water, adding one 
(»uucc of charcoal from bones; sltakc the mixture, let it 
.‘^^taud an hour and a half, and then filter. I'he syrup at 
first passes over quite turbid, but it soon becomes clear. 
It acquires from the charcoal a peculiar sinel!, but which 
may be entirely removed from it by exposing it to a gentle 
heat for about a quarter of an hour. 


A prize of 12,000 francs was offered in 1807 by the 
Freneli Government to the physician who should produce 
the best memoir on the disease called the Croup : two have 
shared the prize, being of equal merit; three are dislin- 
guisiicd as extremely honourable to their authors; and a 
sixth memoir is marked by the proposal of a remedy that is 
said by the writer to be a specilie in this malady and in 
the hooping-cough. It is liver of sulphur alkalized, a sul- 
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phal of potash rcccnilygKpreparc'c] and brownish. It \s 
usually civen mixed with honey, and soincMtnes with 
sugar. The dose, from the attack of ilic rroiip to the de¬ 
cided diminution of the .disorder, is ten irra-ns niorning 
and evening, tn,bc lessened as the disorder abates; ;»nd 
.towards the close the morning dose only to he gtven. I'hc 
mixture of snl]diat and honey to be made at the nionitnt 
©fusing. Young children'wall soek it off the end of a 
finger; hut it alky he given in a spoonful of milk, or of 
syrup thinned v\iih water, or as a bolus; grown children 
take it best in this form. It osuahy relieves in two days ; 
but it must be continued till thexure is completed, and 
often beyond that period, for fear of relapse. 

• f - -n--n-|- III ^ 

hi. Lnngsdorf,.in his recent Voyages and Travels, Penates 
a curious circumstance with respect to the agaric or mitsh- 
room. The inbabitants nf Kamtschatka and the ^ilteigh- 
boiiring countries, he informs us, make use of this fungus 
on account of its intoxicating qualities. One large or two 
small mushrooms dried arc sufficient to produce a high ex¬ 
citement. 'I'he narcotic effects, which are greatly aug¬ 
mented by tlie use of cold water, arc manifested in half an 
hour, (jr sometimes even two hours al’lcrwards, by startinsrs 
of the mu«clcs and tendons, followed b\ giddiness and s^leep. 
The effects are the same, in short, with those produced by 
wine or spirits, A [iropensity for dancing and using 
strange gesinres characterizes the use of the agaric, am) its 
act lull upon the urine is very reiriarkable.' This secretion 
of tlic human body acquires a iiiircotic property much more 
decided than that ot the agaric itscll : drunkards in the 
above countries,, therefoie, greedily drink up tlie urine of 
their companions, A moderaiv-Hized cupful pv(*diic(s, 
even two davs ai.'erward?, a much higher degree of intox¬ 
ication, and the unne of the person mIio drinks it produce; 
a still giealcr slate i)f dmnkenness, and so on even to the 
fifth urine-drinker. I'uo or li ice spoonfuls of gjcase (ir 
fish oil are sufficient to rtmedy all the bail effects upon the 
aiomaeh occasumcti by tlie n«c of the mushroont in que- 
stioir. It IS to be rcatclted Al. Langsdorf has not 
specified llic kind of agaiic which is thus cmplojed. 

The following melancholy account of the ma«snore of 
the crew of an American vessel employed in the fur trade, 
makes us acquainted with a race of savages \\ho?c coast It 
is not urilikelv that some British vessels may visit; the in- 
ibrnialiou thus conveyed may iherclore save sonic valuable 
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lives, while it uiust prove highl’^linteresiing to our readers. 
A large vessel called the Tonqoin was fitted out last 
year bv the Pacific Ocean Fur Company established at 
New Ybrk, and dispatched with a valuable cargo for Astoria, 
the Company’s settlement in the iibrtberU'fegions of Anie- 
rica. 'I'he I'onqniii it would appear,’ after landing the 
cargo intended for Astoria, departed on a trading voyage to 
the coast north of Columbia river, wijii a company (in¬ 
cluding officers) of 23 men, and 4iad proaecded about 400 
miles along the seaboard, when they stopped on Vancon- 
ver's ihland at a place ^licd Woody Pointy inhabited by a 
powerful nation calleti Wakc-a-nin*ishes. These people 
came on board to barter their furs for merchandise, and 
conducted themselves in the-most decorous and friendly 
manner during the first day; but the same evening intorma- 
‘ Uoti was brought on board by an Indian wliom the officers 
hltd interpreter, that the tribe where they then lay were 
ill disposed, and intended attacking the ship next day. 
Captain Jonathan Thorne atfected to disbelieve this piece of 
news ; and even when the savaiies came next nioriiing in 
great nuiitbers, it was only at the pressing remonstrance or 
A'Jr. ]\3-Kay that he ordered seven men aloft to loosen the 
sails. In the mean time about .50 Indians were penimted 
to come on lioard, wdio traded a number of sea otters for 
blankets and knives; the former they threw into their 
canoes as soon as received, but secreted the knives. Every 
one w hen armed moved honi die (juarler deck to a diflerent 
part of the vessel, so that by the time they v. ere leaJy, m 
such a manner were they distributed that at hast iliree 
savages were opposite every nian of the slop, and at a signal 
given they rushed on their pre^, and notwithstanding the 
brave rtsisiance of every iiulivulual of the white*!, they 
were all butchered in a lew minutes. The men above, in 
altempiing to descend, lost two of their number, besides 
one mortally wounded, who, iiotwiilisliindliig his weakened 
couditiou, made good his rclreai with the lour others to the 
cabin ; wlicre tiiuling a (jiiantiiv of loaded arms, they fired 
on their savare assaiicrs throui h the skvllghis and com¬ 
panion way, wiiich had tlie cli'cct of clearing the sliip in a 
sliorl time, and long hi iore night ihe-e five iuirepid sons of 
Antcric.i were again in fuil ])ossessi<in of her. Whether from 
w.int of abilities, or strength, sojinosiug themselves unable 
*o {.?}c-tJ^thc vc'^sol back to Columbia, it cannot be. ascertain- 
ed : thnsXQ^*’ known, that between the time the In¬ 
dians vvcre)d*'''’t'^ sbtp ^tnd the tollowiug morning, 

the lour unhurt left her in the long boat in hope* 
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of regaining the river, willing lo take 
wounded person j who refused iheir ofler, sa(*itig that he 
must die before long, and was as well in the vessel as else¬ 
where. 

Soon after sunrise she. was surrounded by an immense 
number of Indians in canoes, enme for the express purpose 
of unloading her, but who, from the warm reception they 
met with the day before, did not seem lo vie with each 
other in boarding. 

Tlve wounded man showed himself over the railing, making 
signs liiat he was alone, and wa|^ed their assistance; on 
which some embarked; who finding what he said was true, 
spoke to their people, who were not any longer slow' in get¬ 
ting on hoard, so that in a few seconds the deck was con¬ 
siderably thronged, and they prtjceeded lo undo the hatches 
without further ceremony. 

No sooner were they completely engaged in thus finish¬ 
ing this most diabolical of actions, than the only survivor 
of the crew descended into the cabin, and set fire to the 
magazine containing nearly nine thousand pounds of gun¬ 
powder, which in an instant blew' the vessel and every one 
on hoaid to atoms. 

The nation acknowledge their having lost nearly one 
hundred warriors, besides a vast number wounded by the 
explosion, who were in canoes round tlie ship. It is im¬ 
possible to tell who the person was that so completely 
avcjiged himself: hut there cannotexisl a single doubt that 
the act will Leach these villains better manners, and will 
eventually be of immense benefit to the coasting trade. 

The four men who set ofl' in the long boat were, two or 
three days after, driven ashore in a gale and massacred. 

Satnrdav, the ISth of wScpttmber, at half-past J1 o’clock 
A. M. an earthquake was felt throughout the island ol Te- 
ijenfl't. It lasted three quarters of a minute. No very 
great damage was done. The bouses perceptibly W'aved, 
3 iianv walls were cracked, building> twisted, and parts of 
cieliuc- broken in. ’I'wo slijilit shocks were felt alter on 
the ‘'-ainc day not any the ioil4jwlng ; but two very slight 
the next. It evidently went in the direction from the Peak. 
No volcano was discovered within five days in consequence 
of it. Chaldon, a <!mall village of Gr.ind Canary, abf>ut 
twelve icae’vics from Palermo, the capital, wasdcstrovtViPyihG 
inhab.lanis cscupi d, about seven or eight huiidrr'^ of them. 
At Lagona, the capital ofTcncriflTc, a steeple ot cathedral 
fell; also one at Polma, in Grand Canary—tw'cl|, gfikiating 
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Ic'illed, and the bishop sevciely hurt. A rent 
I’cfnaii.X'hile it hj cathedral of OHatavo, in TenerifTe, large 
enough for a man and horse to pass ihroiigh.-^A report is, 
that a volcano appeared at Hicra, one of the small islands. 
The shock was felt on the water, and in all the islands. At 
Ycod el Alco, Tencriffe, the mast of a large vessel, with 
rigging attached to it, branded United ctates/’ has been 
thrown up by the sea. 


A newspaper contains the following account of an extra¬ 
ordinary fresht as it is termed in the transatlantic world, 
of the river Mississippi^i^st summer. 

New York, August S. 

A letter from an officer of the United States army, dated 
at Natchez, the 26th of.Time 1813, states, that the 3d regt, 
had been ordered to ascend the Misssissippi, and join Gen, 
Harrison ; and that the river had not been so high as it then 
was for 25r or Sp years.—He then gives the following me¬ 
lancholy description of the cflcct of the rise of the river:—. 
“ The water has broken over the levels and inundated the 
country on the west side, to the high ground, more than 
40 miles. I'he bcautirul and highly cultivated country 
coiiliguous to Red River is now an ocean.—The crops arc 
destroyed, and there is great destruction by drowning of 
horses, cattle, sheep, hogs, and deer. Winthrop Sargent, 
Ksq. (a gentleman whom you know) has lost 400 head of 
cuttle—others 2 or 300. T he loss oi neat eaulc is esti¬ 
mated at 20,000 bead, E\erv little spot of bare ground is 
crowded with animals of every description. It is eoininoii 
to find 15 or 20 deers intermixed with cattle j and they have 
become as domesticated as the cattle themselves. The 
water has been falling for several days, but has not yet low¬ 
ered more than two feet.—The waters of the Mississippi are 
already sensibly afl'ected both in taste and smell, by the dead 
animals, and the putrefaction of vegetable substances. I 
hope it will not be the hard face of oor regiment to perform 
a uinely-day^s voyage in these waters: I should much prefer 
a march through the wilderness.’’ 


METALLIC OXIDES PKODDCKD EY ELECTRICITY. 

The experiments of Van Marum and Cnthbcrtson have 
shown that very beautiful figures are produced on j'.aper by 
the electrical oxidation of various metals when exploded in 
the state of wdre. These figures cannot be well leprcsenlcd 
by engravings, and Mr. Singer has consequentlv proposed 
to illustrate a few copies of bis “ bllcments of Klcetricitv,” 
with real specimens of the oxiefi-s, struck by the aid ol Lis 
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powerful appAratus, ami <pytensive batteries. Those wl»rt 
desire such copies, may sj|(pirc them by ^ msmiltiug their 
names to Mr. Singer at an early period. 

■ | »l > 1 ■■ I ■ M il - 

M. Gciseckc, the celebrated mineralogist, arrived lately at 
Edinhurgh, from Gfetiilaud, on his return to Copenhagen, 
after a residence of seven years and a hair in the country; 
during which time he examined the whole line of coast 
from Cape Farewell td 76 deg. of north laiiiiide. He has 
brought with him a line collection of minerals, among 
which are many tolally*iinknovvn to the mineralogists of 
Europe. He proposes to publish)^ account of his stay in 
Greenland, which the scientific world will look for with 
great anxiety. . .- ■ 

A third edition, with additions, is now in the press, of a 
work entitled “ Observations on trie Brumal Retreat of 
the Swallows, w^lih a copious Index to passages relating to 
this Bird in ancient and modern Authors.Forster, 
F.L.S. ^ 


LIST OF I’ATF.NTS FOR NFW IXVISNTIONS, 

To .Jacob BrassiH, of Great Yarinouih, in the county of 
Norfolk, for his machine for utuki^ig capstans and pumps 
on board ships.—4th September 1613.—2 months. 

To Frank Parkinson, of the town of Kingslon-upon- 
IIiill, for his still and boiler for preventing accidents by 
lire, and for preserving spirits and oiher articles from waste 
in the operation of distilling and boiling.—4th September. 
—2 months. 

To John Westwood, </f Slicffield, in the county of York, 
artist, and geiuial manufacturer, lor embossing ivory by 
presMirc.—-Ith Sent.—2 months. 

To Henry^islon, ck tk, minister of the parish of Ecclcs- 
maeiian, in file county of Linlithgow, for certain improve¬ 
ments upon the plough.—2':d Sept .—6 months. 

'fo llenty Osborn, of Whitmore Mouse, in the county 
of Warwick, for his meihod of ni.iking tools for tapering 
ofcilnuicis of diiTcreni descriptions, made of irtni, stcvl, 
jucia), < I mixture of metals ; and also for tapering bars of 
iion, stt el,'mcial, or nnxuiie of metals,— I3lh Oct.—-2 nio, 
lo Iiobert.«»ou Buchanan, of ilje city of (Jiasgow, civil 
engine r, for h's certain improvemeiiis in the nu'inis of 
jrropeihng ec^vels, boats, li.-ir-o-es, and rafts, 'vh!<“h inaa also 
he ap;)!;ici to il.e of water-w !i< els and wind-mills, 

the raiMUg of water, the drcdghig, c!ea:i?ing, or cltepen'ng 
of rivers and harbor..^'s, and the impelling of other ma- 
cliinerv.—Jilh Get.—2 months. 
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Meteon logical Oheroathmi made at '’fuubridge Wells, 
Jti I August 22 lBi3. 

Augmt 22.—H'javy cumulo^.fratus, with colj northerly 
wind iollowcd Hy rain in liie evening* and clear star<]ight 
night. I noticed a falling star inclined to the earth in the 
direction i t* the wind. 

AuguU 23.—Rather wanner again ; cumulostratus and 
other clouds. Wind NW. Clear sunset and yellow haze, 
afterwards clouds. 

August S4 —Fine warm day, with mmull and cumido- 
siraii. Sea breeze about four o’clock. 

Meteorological Oheri'nliom made at Clapton in Hackney, 

Jrom the ^bth of August to the 2df of September 1S13. 

August 25.—Fair day, with cumuli, &c. coloured clouds 
at sunset; haze, reddish. 

August 26 .—Much cumulostratus through the day ; by 
irg:hl the snapp||| in- cracking of the wicks of the candles 
indicated rain nc.vt day. 

August f7.— Rain came on in gentle showers from the 
northward In the wind. Therm, at 11 P.M, A-i®. Baroni. 
30. 35. Owls both hoot'jiand screech bv night. 

August 28.—Fair with clouds and cold wind from NK. 

Auirust 2p.—Various cumuli and scud carlv ; afterwards 
showers. Wind easteriv. 

Augu\t ZO.—-Cumulos!rattts through the day; 
covd easterly wind, and unwholesome kind of weatlicr. 

August 3 \.—Fair with iarye ; wind easteriv: the 

stars did not shine parlicularlv cl>ar hy night, and the 
moon was hazy. Owls hoot and .■^crccch. 

Sept. I. Warmer air again; through the day a veil of 
cloud obscured the sky* beneath whicn were ctimy^ of rain¬ 
like appearance ; the clondiness increased and rain came on 
at uiuht With falling Barometer. Wind easterly.* The 
owls both hoot and screech notwithstanding the darkness 
and r:iin ; spiders appear on the wails of the hou.^e more 
than nsiial, and there are other signs of rainy weather. 

Sept. 2.—Fair w'arm morning, with gentle S wind ; a 
thickness and reddish colour oV the sky with clouds came 
on about eight in the morning, followed by gentle show ers ; 
afterwards rain with a MW wind j but a warm and fair 
evening lolluwed ; reddish and dim haze above the sunset. 

CJ»pt«n, Sept. 3, ISIS. AS FOBSTER, 

• Observation this day made at Brlghthelmstoiie. 
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VBTEOROLOaiCAL TABLE^ 

' ' 

By Mh. Ca&t, of the Stkand, 


For October 1813. 



1 Therinometer, 


lav* 


I>ays of , 
Month. 

e* .* 

^ M 

I'B 

p fe 
<» ^ 

Noon. . 

11 o’clock. 
Night. 

Height of 
the Barom. 
Inches. 

DegrcesofD 
ness hy Lcsii 
Hygrometer 

0 

Weather. 

Sept. 27 

52 

63 

52 

30-^ 

47 

Fair 

28 

55 

60 

49 

40 

Cloudy 

29 

50 

57 

50 

•20 

33 

Cloudy 

30 

54 

58 

46 

•19 

37 

Fair 

o 

9 

9^ 

46 

58 

48 

29-82 

40 

Fair 

O 

48 

55 

50 

•74 

30 

Cloudy 

3 

54 

6l 

54 

•80 

‘3&^ 

Fair 

4 

51 

55 

56 

•76 

0 

Bain. 

3 

57 

63 

59 

•82 

35 

Fair 

6 

59 

62 

36 

•79 

32 

Fair 

7 

62 

62 

55 


0 

Rain 

8 

52 

59 

59 

•62 

0 

Rain 

9 

57 

64 

54 

•51 

48 

Fair 

10 

54 

61 

51 

•46 

36 

Showery 

11 

51 

56 

49 

•30 

10 

Stormy 

12 

47 

56 

55 

•79 

32 

Showery 

13 

56 

54 

39 

•60 

32 

Cloudy 

14 

39 

50 

42 

•63 

44 

Fair 

\h 

45 

52 

44 

•46 

0 

Stormy 

16 

44 

42 

45 

•20 

26 

Cloudy 

17 

50 

59 

41 

28-70 

30 

Stormy 

IS 

39 

47 

38 

29*50 

33 

Fair 

19 

33 

47 

41 

•70 

30 

Fair 

20 

42 

51 

50 

• *60 

27 

Cloudy 

21 

49 

54 

47 

•61 

0 

Rain 

22 

.51 

57 

52 

•80 

36 

Fair 

23 

54 

52 

51 

•98 

21 

Cloudy 

24 

53 

54 

47 

•94 

15 

Cloudy 

25 

47 

50 

43 

•89 

27 

Fair 

26 

39 

46 

40 

30-15 

30 

F.air 


N. B. The Barometer’s height is takes at one o'clock. 
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7-,in. Some further Obsenrations on a new detonating Sub* 
stance. In a setter to the Right Honourable Sir Joseph 
Banks, Bart. K.B. P.R.S. By Sir Humphry Davy, 
LL.D. F.R.S. F.P.R.I* 

I Berkeley-Square, June 20,1813. 

HAVE already described, in a Iciter 
which you were so good as to communicate to the Royal 
Society, a few facts respecting a new detonating compound. 
I bhaJI now do myself the honour of mentioning to you 
some other particulars on the subject. 

1 received, in April, a duplicate of the letter in which the 
discovery was announced:^^containing an Appendix, in which 
the method of preparing it was described. M. Ampere, my 
correspondent, states that the author obtained ir by passing 
a mixture of azote and chlorine through aqueous solutions 
of sulphate or muriate of ammonia, it is obvious, from 
this statement, that the substance discovered in France, is 
the same as that which occasioned my accident. I'he azote 
cannot be necessary; for the result is obiained by the ex¬ 
posure of pure chlorine to any common amnioniacal salt. 

Since I recovered the use of my eyes, I have made many 
experiments on this compound ; it is probable that most of 
them have been made before in France j but as no accounts 
of the investigations of M. Dulong on the substance have 
appeared in any of the Toreign. journals wliich have reached 
this country, and as some dmerenoe of opinion and drmbts 
exist respecting its composition, I conceive 8.few details oa 
its properties and nature will not be entirely devoid of jh* 
terest. 

I have been able to determine its specific gravity, I hope, 
with tolerable precision, by comparing its weight at 
Fahrenheit, with that of an equal wdume of w'ater. &•& 
grains of the compound, carefully freed from the saline so¬ 
lution in which it was produced, filled a space equal to that 
filled by 5’2 grains of w’atcr, coubcqueiuly its specific gra¬ 
vity is 1*033. 

When the compound is coaled artlficiailv, ekher in w-ater 
or In solution of nitrate of annnonia, the fluid surrounding 
it congeals at a temperature a little below 4(f Fahrenheit, 
which seems to be ov\ ing to ns becoming a solution of chlo¬ 
rine; for, as T have slated in a paper published in the Phi¬ 
losophical Transactions, the saturated solution of chlorine 
in water freezes very readily. The congelation of the fluid, 
in contact with the new compound, led me, when I fir»t 

* From the Pliilosophical Transactioos for 16J3, part w. 

Vol. 42. No. 187. iVbr. J8I3. X operate# 
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operated on it in very sms^ auanlitics, to suppose it readily 
rendered solid by cooling jfsill 1 find in experimenting upon 
it, out of the contact of water, that it is not frozenl)y ex¬ 
posure to a mixture of ice and muriate of lime. 

The compound gradually disappears in water, producing 
azote, and the water becomes acid, and has the taste and 
smell of a weak solution of nitro-muriatic acid. 

The ccmipouud, when introduced into concentrated solu¬ 
tion of muriatic acid, quickly resolves itself into gas, pro¬ 
ducing much more than its own weight of clastic fluid, 
which proves to be pure chlorine, and the solution evapo¬ 
rated affords muriate of ammonia..^ 

In concentrated nitric acid it afforded azote. 

In diluted sulphuric acid it yielded a mixture of azote 
and oxygen. 

It detonated in strong solutions of ammonia. In weak 
solutions it produced azote. 

It united to or dissolved in sulphurane, phosphorane, and 
alcohol ol sulphur, without any violence of action, and dis¬ 
solved in moderately strong solution of fluoric acid, giving 
it the power of acting upon silver. 

When it was exposed to pure mercury, out of the contact 
of water, a while powder and azole were the results. 

The first attempt that I made to determine the composi¬ 
tion of the detonating substance, after my accident, was by 
raising it in vapour in exhausted vessels, ami then decom¬ 
posing it by heat; but in experiments of this kind, even 
though the whole of the substance was expanded into 
elastic matter, yet the vessel was often broken by the ex¬ 
plosion, and in several instances violent detonations oc¬ 
curred during the process of exhaustion, probably from the 
contact of the vapour of the substance with the oil used in 
the pump. 

In the only instance in which I was able to examine the 
products of the explosion of the substance in an exhausted 
vessel, no muriatic acid or water was formed, and chlorine 
and azote w«re produced; but it was imj)ossible to form 
any correct opinion concerning the proportions of the 
gaseous matter evolved, as an unknown quantity of com¬ 
mon air must have remained mixed with the vapour in the 
vessel. 

The action of mercury on the compound appeared to 
offer a more correct and less dangerous mode of attempting 
its analysis; but on introducing two grains under a glass 
tube filled with mercury and inverted, a violent detonation 
occurred, by which I was slightly wounded in the head and 

bands. 
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hands, and should have been severely wounded, had not ray 
eyes and face been defended % plate of glass attached to 
a proper cap, a precaution very necessary in all investiga¬ 
tions ofthis body. 

In using smaller quantities and recently distilled mercury, 
1 obtained the results of the experiments, without any vio¬ 
lence of action; and though it is probable that some acci¬ 
dental circumstance might have occasioned the explosion 
of the two grains, yet 1 thought it prudent, in ray subse¬ 
quent experiments, to employ quantities which, in case of 
detonation, would be insufficient to do any serious miB- 
chief. 

In the most accuratl^experiinent that I made, ./^hs of a 
grain of the compound produced, by its action upon mer¬ 
cury, 49 grain measures of azote, i collected the white 
powder which had been formed in this and other oj>erations 
of the same kind, and exposed it to heat. It sublimed un¬ 
altered, without giving off any elastic or fluid matter, which 
there is the greatest reason to believe would not have hap¬ 
pened, if the compound had contained hydrogen, or oxy¬ 
gen, or both. The sublimed substance had the properties 
of a mixture of corrosive sublimate and calomel. 

If the results of this experiment be calculated upon, it 
must be concluded that the compound consists of 57 of 
aiEote to 643 of chlorine in weight, or 19 to 81 in volume j 
but this quantity of azote is probably less than the true pro¬ 
portion, as there must have been some loss from evapora¬ 
tion, during the time the compound was transferred, and it 
. is possible that a minute quantity of it may have adhered 
to mercury not immediately within the tube, 

'J'he decomposition in this process is very simple, and 
must be supposed to depend merely upon the attraction of 
the mercury for chlorine, in consequence of which the 
azote is set free; and if the result does not strictly demon¬ 
strate the proportions of chlorine and azote in the com¬ 
pound, yet it seems at least to show, that these are its only^ 
constituents. 

As muriate of ammonia and chlorine are the only pro¬ 
ducts resulting from its action upon solution of muriatic 
acid, it seems reasonable to infer, tliat this action depends 
on a decomposition of part of the muriatic acid, by the at¬ 
traction of the uew comjmund for hydrogen to form am¬ 
monia, whtcli, at the moment of its production, combines 
with another portion of the acid, the chlorine of both com¬ 
pounds being set free. 

On this view, the quantity of chlorine formed from a 

X 2 certain 
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certain quantity of the conm^jnd being known, it becomes 
easy to determine the cornwl^ion of the compound ; for, 
ammonia being formed onhree volumes of hydrogen and 
one of azote, and muriatic acid of one volume of hydrogen 
and one of chlorine, it is evident, that for every three volumes 
of chlorine evolved by the decomposition of muriatic acid, 
one volume of azote must be detached from the compound; 
and the weight of chlorine in the compound must be less 
than the weight of the whole quantity of chlorine produced 
by a portion, which is to the azote in the compound as 
295 to 2295 , if the relative specific gravities of the two 
gases be considered as 2 627 and 1^. 

Two grains of the compound, when exposed at the tem¬ 
perature of 62° Fahrenheit, and under a pressure of the at¬ 
mosphere equal to that of 30* 1 inches of mercury to strong 
solution of muriatic acid in a proper apparatus, afforded 
3*91 cubic inches of chlorine. 

In another experiment, one grain of the compound af¬ 
forded 1*6'25 cubic inch of chlorine. 

In a third experiment, one grain produced only 1*52 cu¬ 
bic inch. 

Ill the two last experiments the compound was acted tipoji 
much more slowly, and the gas generated exposed to a 
much larger surface of solution of muriatic acid, and the 
appearance of a smaller relative proportion of chlorine must 
be ascribeil to the absorption of a larger proportion of that 
gas by the liquid acid; and I found by exposing concen¬ 
trated solution of muriatic acid to chlorine, tliac it soon 
absorbed nearly its volume of that gas, 

I attempted to remove the source of error in the experi¬ 
ment, by using liejuid muriatic acid holding chlorine in so¬ 
lution ; but in this case the quickness of the action of the 
compound on the acid was gi^atiy diminished; and it not 
being easy to obtain the point of absolute saturation of the 
acid with chlorine, some of the gas was absorbed in the 
^‘nascent state during its stow production ; and in most of 
my experiments made in this manner, I obtained less chlo¬ 
rine from a given weight of*ihe compoundj than in operat¬ 
ing on pure solution of muriatic acid. 

Liquid muriatic acid, whether concentrated or diluted in 
its pure slate, does not affect the colour of the sulphuric 
solution of indigo; but it is immediately destroyed by .so¬ 
lutions containing chlorine dissolved in them. The quan¬ 
tity of solution of indigo, which is deprived of colour by a 
given quantity of solution of chlorine, is directly as the 
proportion of chlorine it contains: and I found that the 

* same 
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same quantity of chlorine, dissolvcrl in a large or a 

small qi'antiiy of solution of muriatic acid, destroyed the 
col'ur of the same quantity of *he blue liquor. 

On this circumstance ;t was easy tv) found a method of 
determining the precise quantity of chlorine produced in 
solution of muriatic acid, from a given quantity of the 
compound; namely, by comparing the power of a given 
quantity of muriatic acid, containing a known quantity of 
chlorine, to destroy the colour of solution^ of ind.go, with 
that of the muriatic acid, in which the compound had pro¬ 
duced chlorine. 

Two experiments were made. In the first, a grain of 
the compound was exposed on a large surface beneath a 
lube inverted in about six cubic inches of solution of mu¬ 
riatic acid, and the chlorine absorbed by agitation as it was 
formed. The acid so treated destroyed the colour of seven 
cubic inches of a diluted sulphuric solution of indigo; and 
it was found, bv several comparative trials, that exactly the 
same effect was produced in another equal portion of the 
same solution of iiulifio, bv £‘2 cubic inches of chlorine 
dissolved in the same quantity of mur:atic acid. 

In .the second experiment, 1*3 cul>»c inch of chlorine 
was evolved in the gaseous lorin, lUe therniomettr being 
at 58*, and barometer at 30*33, and suffered to pass into 
the atmosphere; and by the test of the solution of indigo, 
it was found that *75 of a cubic inch remained dissolved in 
the acid. 

Now, if the nifean of these two experiments he taken, it 
appears that 1*61 grain of chlorine are produced in solu¬ 
tion of muriatic acid by the action of a grain of the com¬ 
pound ; and calculating on the data just now referred to, 
the compound must consist tjd 91 of chlorine and nine of 
azote in weight, which in volume vwill be nearly 119 to 30; 
and this estimation differs ^s little as might be expected 
from that gained by the action of mercury upon the coni- 
pouiul. 

it may fairly be concluded, inat M. Gay-Lussac*s prin¬ 
ciple of the combination of gaseous bvjdics, in definite 
volumes, strictly applies to this compound, and that it 
really consists of tour volumes of chlorine to luie of azote ; 
and the volumes likewise exactly coincide with the laws of 
definite proportions ; anil the detonating compound may be 
regarded as composed of one proportion of azole 26, and 
four proportions of cfilorine 261. 

I attempted a comparative experiment on the proportions 
in ^he compound, by estimating the quantity of azote pro- 
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dijced in the decoinpositioit|tf ammonia by it; but I found 
that this process was or no value for the purpose of ana¬ 
lysis, for water appeared tt> be decomposed at the same time 
with the ammonia, and nitric acid formed j and, in conse¬ 
quence, the quantity of azote evolved was much less than 
it would have i>cen, supposing the ammonia decomposed 
by the mere attraction ot chlorine for hydrogen. 

The results of the analysis of the new compound arc in- 
tere«tiug for several reasons. 

1'hoy show, what seemed probable from other facts, that 
there is no siric! iaw of analogy, yd'ich regulates the com¬ 
binations of the sam" sub tance with difTercnt substances. 
As three of *iydAjgen combine with one of azole, and one 
ot hvdia'geii with one of chlorine, I thought it probable 
that the new compound would contain three of chlorine to 
one of azote; whuh is not ihecat-e. 

This compound is the tir&t instance known of one pro¬ 
portion of a substance uniting to four proportions of an¬ 
other substance, without some intermediate compound of 
1 and I, 1 and 2, and 1 and 3 ; and the fact should render 
us cautious in adopting hypothetical views of the composi¬ 
tion of bodies from the relations of the quantities in which 
they combine. Thoac who argue that there must he one 
proportion of oxygen in azote, because there ought to be 
six proportions in nitric acid, instead of five, which are pro¬ 
duced from it by analysis, might with full as much pro¬ 
priety contend, that there must be azole in chlorine in some 
simple mnliiple of that exisimji in the compound. 

It mav be useful to show, that many hypotheses may be 
framed ujion the same principles; and which, consequently, 
must be cijiially uncertain. Views of this nature may be im¬ 
portant in direeling the practical chemist in his rescarehes ; 
out the philosopher should carefully avoid the development 
of them wiili confidence, and the confounding them with 
practical results. 

Ti c <-omj)ound of chlgrine and azote agrees with the 
compounds of the same substance with sulphur, phosphorus, 
and the meials, in being a non conductor of electricity; 
and these compounds are likewise riecomposabie by heat, 
though they require that of Voltaic electricity. 

Stilphur combines only in one proportion wdih chlorine; 
and hence the action of sulphurajie, or Dr. Thomson’s 
muriatic liquor upon water, like that of the nc-w' compound, 
is not a simple phapnomcnon of double decomposition. 

It seems proper to designate this new body by some 
name : azolane is the term that would be applied to it, ac¬ 
cording 



Si46 Mr, Fctrm^s Mote$ on Mr. BahnueWs Geology. 

accurate rate of a time-ket^er may be always obtained by 
equal altitudes of the sun, witb a sextant, by persons who 
have been properly instructed in the method of taking 
them; and as frequent opportunities occur fdt this purpose 
whep a stdp is lying at anchor, every endeavom: should be 
used to put it in practice as often as possible. 


Notes and Observations on the Introduction md 
Jint^h^ters, of Mr. Robert Bakev^ll’s 
traction to Geobigy }**—embracing inddenUy, several 
jiew Fomts f Geological Investigation and Ttwory. By 
JohK Farey Sen., Miner(U Surveyor, 

4 . ,,//’ To Mr. Tilloch. 

S^i—J.T is # remark very commonly and truly made, that 
no aepartment of science or literature is so overloaded with 
theoretical works as Geology: “Theories of the Earth, 
Geognosies and Elementary I'reatises on this subject, in¬ 
crease so fast,*’ exclaim some persons, that we ought to set 
^ur faces a^inst their further multiplication. On due con- 
fideratlon however, this will be found a very injudinfous 
Tiew of the subject, and calculated Only to perpetuate errors, 
and prevent the slow, but certain approaches, which ibis 
iciettte in common with all others is making, towards 
truth ^nd perfection. 

subject, whose facts are so videly and so deeply 
spread, inany of which are so very liable to be mistaken, 
and whose minute and sufficiently extended examination, 
is attended with such a great expense of labour, time, and 
money, and after all, whose publUalion, in this country in 
particular, is so little enco^aged, and often so difficult to 
be procured, even when ito observers are wilHpg to give 
Rway all their previous labours, a more rapid progress must 
not be expected, than what is now making. 

From two Letters, of the idUi and 2lsi instant, (pp. 53 
and 103) which I have fouiitl it necessary to address to 
you, some persons will perhaps suppose me acting therein, 
contrary to the maxims above stated, and as being de¬ 
sirous of depreciating Work. I beg however di¬ 

stinctly to that this is far liim my imeniions or 
wishes, and tfwt I hat e yet pcru»ed no systematic work on 
Geology, which I think eutiHfcd to a general and careful 
reading, in any degree compared with Mr# Robert Bake* 

well’s 
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lour of the sun's rays. I# this*sense, it has the same 
real import as yellow, Anglo-Saxon word is 
peab. The Latin ruherCf whence ruber and rufer, 
was sometimes used simply for splendescere^ to shine. 

Blue. This word seems to come from blopan, fiorere^ to 
blow as a flower does, and signifies the colour of 
flowers; certainly the most indefinite of all our names 
for colours. 

1 nextt proceed to the cchtipounds; and first the bi¬ 
naries. 

Green is derived from the Anglo Saxon verb jrpcnnian or 
gpi'nman, virescerii In hike manner the Latin virere 
gave the adjective piridis. 

Purple. This word, commonly used in modern times 
for the mixture of red and blue, is derived from the 
Latin purpureas; and signifies only flame-coloured, 
from irOp, jdre. The word is variously applied by the 
Romans to substances diflering essentially in colour. 
They used also many other indefinite words for this 
kind of colour, as ostreuSf phmnicim (i.e. color pal- 
mula:) See, Certain varieties of this^binary are ex¬ 
pressed by the words aimson, p'rnk, lake, &c. 

Orange. We have no name for this third binary, but such 
as has reference to the colours of specific bodies, as 
orange; or such as represent the compound, as ycl- 
lowish red. 

The ternary only rrmuiiis to be spoken of, and 

Brown is a corruption of the past participle of ilie Anglo- 
Saxon verb I’p 'iM’an, vrere, to burn ; and signifies the 
colour of burnt substances; having etymologically no 
distinction beixvceu il and ash colour. In hke man¬ 
ner the I.atin J'usais coitus from (paxrxeiv, usUilart^ as 
noticed Ly I'ooke; and has the same real meaning, 
as well as the same application, as brown. 

Whence comQ fnivvs and aqiiilus? 

White c(»mcs from spiimare. 

Our word Cray is derived from j:;' p mean¬ 

ing the C!'lonr of tainted, inhised, or damaged arti¬ 
cles, and is most propeily tise-1 when applied to Mtrx- 
tures, which appear as if tainted or tinged with foreign 
colours, as the salt and pepper mixtures, See. 

The dilutions of yellow by white aie callt d straw colour. 

Black has probably the same root as bleak, perhaps from 

*■ bla'cait, and signifies deprived of colour; and the 
binary carroty and sandy; together with olive, vermin 
lion, violet, rose-colour, lilac, cherry-colour, hoin- 
' colour. 
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cohur^ ire obvious; as are the Latin luteus, cinerevs, 
cccriileusj glaucus, pr<«;«fAv, anrens, jmlacms, and 
manv others. I shall dismiss this subject at present, 
hoping that it may be pursued till we have, a more 
' expressive and complete set of names, &c. 

T remain yours, See. 

Clapton, Nov. 1, 1813, ThOMAS FoRSTER. 


LV. Ohservaiions ri'lu*,ve to ike nvar and distant Sight of 
different Pusons, B>j James VV’^ark, Esq, F.R.S,* 

The fact that near-sightedness most commonly com¬ 
mences at an ea'l> period of life, and distarit-sightedness 
gencrallv at*an advanecf* ige, is universally adniined. Ex¬ 
ceptions, however, lo iiiles ‘^o irequeniiv ciccur, that 
I flatter myselt a brief .statcinenl ol some of the coinciticiit 
circnnistancc.s aUeudant on thc'ie different impcrfeciions 
in vision, may not be found who'lv undeserving the atten¬ 
tion of the Royal S..ci(-iv. Near-sis’titi dness usually comes 
on between the ages often and eigbuen. The rliscovery of 
it most commonly arises from accident; and, at first, the 
inconvenience it occasions is so little, that ii is not impro¬ 
bable the iinperfeeiioij would remain aliogrther unnoticed, 
if a comparison were not instiluied wiih tfic sight of others, 
or if the experiment were not made of looking through a 
concave glass. Among persons in ihv inferior stations of 
society, means are rarely resorted to for correcting slight 
defects of this iiauire ; and, indeed, I have reason to be¬ 
lieve the imperfce'ion in such peiiple is not iml'requcntly 
overcome by the im'reascd exertions that are made by the 
eye to distinguish distant objects. This, however, is not 
the case, in the present day, with persons in the higher 
ranks of life. When these discover that their discernment 
of distant objects is less quirk or less correct than that 
of others, though the diflVrence mav be very slight, in¬ 
fluenced perhaps by fasliion more than by necessity, they 
immediately have recourse to a concave glass ; the natural 
consequeuee of which is, that their eyes in a short lime be¬ 
come so fixed in the stale requiring its assistance, that the 
recovery of distant vision is rendered afterwards cxirtmely 
difficult, if not qniie impossible. With regard to ilie pro¬ 
portion between the number of near-sighted persons in the 
different ranks of society, I have taken pains to obtain sa- 


• Frnm the Philosophical Transactions for 1813, part i. 


tisfactory 






the near and distant Sight of different Persons. 33! 


tisfactory mformation, by rnakkig inquiry in tho!»e places 
where a large number in these Several classes are associated 
together. 1 have inquired, for instance, of the surgeons of 
the three regiments of foot guards, which consist of nearly 
ten thousand men; and the result has been, that near¬ 
sightedness, among the privates, is almost utterly unknown. 
Not half a dozen men have been discharged, nor half a 
dozen recruits rejected, on account of this imperfection, in 
the space of nearly twenty years: and yet many parts of 
a soldier's duty require him to have a tolerably correct 
view of distant objects; as of the movements of the fugle¬ 
man in exercise, and of the bull’s eye when shooting at 
the target; the want of which might furnish a plausible 
apology for a skulker to skreen himself from duty, or to ' 
get his discharge from the service. I pursued my inquiries 
at the military school at Chelsea, where there are thirteen 
hundred children, and I found that the complaint of near¬ 
sightedness had never been made among them nnlil I men¬ 
tioned it; and there were then only three who experienced 
the least inconvenience from it. After this, I inquired at 
several of the ^colleges in Oxford and Cambridge ; and, 
though there is a great diversity in the number of students 
who make use of glasses in the various colleges, they are 
used by a considerable proportion of the whole niunbcr iti 
both universities; and, in one college in Oxford, I have 
a list of the names of not less than thirty-two out of one 
hundred and iweniy-seven, who wore either a hand glass 
or spectacles, between the years 1 R{).> ami I 807 . It is not 
improbable, that some of ihcie were indiieed tv; do it solely 
because the practiee tvas fa-hionable; but, I believe, the 
number of such is inconsiflerablc, when compared with 


that of those whose siebt rcccuvd some '‘inaii as-istance 
from them, ihouob this assistance eon!;! have been tlis- 
pensed with, wltbont inconvenience, if llic pr.U'lice had 
not been introduced. The rTiisforlune rc-ullme: iomi the use 


of concave glasses is this, that the near sigh ted ness is not 
only fixed by it, but a habit of inquiry is induced with re¬ 
gard to the extreme pcrlection of vi'^i.-.n ; apd, in conse¬ 
quence of this, Frequent changes are made lor glasses that 
are more and more concave, until at length the near¬ 
sightedness ijceomes so considerable, as lo be rendered se¬ 
riously iuconveuient and alRietint:. It should be remem¬ 


bered, that, for common purposes, everv i.car-sighlctl eye 
can sec with nearly equal atJcnraey through two glasses, 
one of which is one number deeper than the other; and 
though the sight be in a slight degree more assisted hy the 

deepest 
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deepest of these than by^the other, yet on its being first 
used, the deepest number ah\ ays occasions an uneasy sen¬ 
sation, as if the eye was strained. If, therefore, the glass 
that is most concave be at first employed, the eye, in a lit¬ 
tle time, will be accommodated to it, and then a glass one 
number deeper may be used with similar advantage to the 
sight j and if the wish for enjoying the mot-L ptrlect vision 
be indulged, this glass n^y soon be changed tor one that is 
a number still deeper, and so in succession, until at length 
it will he ditBcult to obtain a glass sufficiently concave to 
afford the assistance that the eye requires^. 

Although near-sightedness is in general gradual in its 
progress, instances occa'sionally occur of its existtnce, in a 
considerable degree, even in children ; in whiiui ii is some¬ 
times discovered almost as soon as Ihev begin to take notice 
of the objects around them. This may be occasioned by 
some degree of opacity in the iranspareiu parts of the eye; 
but such a cause of near sigh’.dnoss is ca&ily discovered by 
an examination, and is quiir different from that state of the 
eye to which the term myopia, or near-sightedness, is 
usually applied; by v Inch is simply meant, too great a 
convexity cither in the corn^ or in the crystalline, in pro¬ 
portion to the distance of these pans from the retina. In 
such cases of extreme' near-sightedness in children, it i.s 
sometimes necessary to deviate fiom a rule, which in slighter 
cases I alv'ays follow, of discouraging the use of siiectacles; 
since, without their assistance, it w'ould he impossible for 
them to prosecute their learning with ease or convenience. 

Extreme neaivsigiitcdneiis is sometimes occasioned by an 
evkleot change in the spherical figure of the cornea, and its 
assumption of a conii a! shape. <3’his morbid slate ot the 
cornea is not only productive of near-sightedness, but, 
when the projection is considerable, vision is so much con¬ 
fused, that it affords little or no .service, and cannot be 
amended by any glass. 'I’hii cornea, m most of these cases, 
is prcternaturaliy thin, and not unfrcquently it is accom¬ 
panied xvith symptoms of genera! debility; under which 
last circumstance ch.tlyheiie medicines, and bracing appli¬ 
cations to the eye, have been found to aHbrd considerable 
benefit. 

• I hsv'’ (ibservid thut mii«i of the near-sijdited person!., with whom I 
have h^d ju: oo.' .rtiniiiy of co'ivprsiiig, liave !».!U the right eye niojo near¬ 
sighted than toe IcU; and i think it nor irnprubahle, I'lat this diflertiire be- 
twieii the two eye-, ti.is been oecasioped by the habit of using a si!j;;le cou- 
cave glass; wtu.-;,, being most commonly applied to the right eye, 
contribute., r"iee.iblv to the remark above mentioned, to render this eye 
mure ncar-siglucd than the otlier. 

Near- 
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Near-ftighiedness, to an alarmipg degree, has sometimes 
attacked y<n!OL per'^ons suddenly. A remarkable case olf 
this k'l.d. came under my notice a few years ago in a young 
gentleman at Wesmiinster school, who had bctii attended 
by Sir George Baker and Mr. Sutherland, on account of a 
variety of anomalous nt rvous symptoms. 1'hesc had wholly 
left him betbre i was CvUisuiied; aixl the consultation with 
me was solely for thc-v^^purpose of,,determining whether he 
might he permitted to make use of concave glasses, and to 
return to the business of the school. The patient's health 
at that time not being perfectly restored, it was thought 
adviseable lo send him for a few weeks into the country, 
and to postpone the use of glasses. This advice was fol¬ 
lowed ; but in ten dfiys the afflicted youth died suddenly. 
No anatomical examinaiiou of the head was permitted by 
the relatives. It seemsi however, probable, that the near¬ 
sightedness, as well as the ]>revions indisposition, no less 
than the death of the patient, wire occasioned bv the pres¬ 
sure of a morbid substance of some kind or other on the 
source of the nerves in the brain. 

Near-sightedness is seldom alike in the two eyes, and a 
few cases liave come under myn|^bservaiion. in which one 
eye of the same person has had a near, and the other a 
distant sight. ^ 

It has been said by Dr. Porterfield*, that the pupils of 
near-sighted persons are more dilated than those of others. 
'Phis, however, does not accord with the observations 1 
have made in such cases. 

It has also been commonly believed, that the size of the 
pupil is influenced by the distance of ihe object to which 
the attention is directed, this aperture being enlarged when 
the object is far off, and liecoining more and more con¬ 
tracted as it is brought near. But though the activity of 
the fibres of the iris is sometimes sufficient to be visibly in¬ 
fluenced by this circumstance, y<^t in lilt* greater number 
even of those cases where the dilatation and contraction of 
the pupil are powerfully influenced by a difference in the 
strength of the light, the distance of the object considered 
alone, produces so little effect upon it. as to he scarcely 
perceived. That i.t has, however, in geneial, some degree 
of power on the pupil is highly prob.ihie ; and an extraor¬ 
dinary instance of this kind exists, at the present time, in a 
lady between thirty anrl Ibrty years of age, the pupil of 
whose right eye, when she is not engaged m reading, or in 
working with her needle, is always dilated very nearly to 

• Treatise on the Eye and the Manner of Vision, toI. ii. p. 38. 

iht 
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the rim of the cornea; but whenever she looksa small 
object, nine inches from the .eye, it contracts, within less 
than a minute, to a size nearly as small as the head of a 
pin. Her left pupil is not afTected like the right; but in 
every degree ot light and distance, it is contracted rather 
more than is unual in other persons. The vision is not pre¬ 
cisely alike in the two eyes ; the right eye being in a small 
degree near-sighted, and receiving assistance from the first 
number of a concave glites, whereas the left eye derives no 
benefit from it. I'his remarkable dilatation of the pupil of 
I he right eye was first noticed about twenty years ago, 
and a variety of remedies have been employed at different 
times with a view'^o correct it ; but none of them have 
made any alteiation. Jt should be mentioned, that, in 
order to produce the contraction of the pupil, the object 
looked at nui^t be placcrl exactly nine inches from the eye; 
and if it be brought nearer, it has no more power to pn>- 
duce the coniraeiion than if it were placed at a remoter 
distance. It should also be mentioned, that the con¬ 
tinuance of the contraction of the pupil depends, in some 
degree, on the state of the lady’s health ; since, though its 
contraction never remains.Jong after the attention is with¬ 
drawn from a near object,*’yet whenever she is debilitated 
by a temporary ailment, the contraction is of much shorter 
duration than when ner health is entire*. 

Dr. Wells, in his ingenious paper, published in the Se¬ 
cond Part of the Transactions of the Koyal Society for the 
year 1811, has taken pains to ascertain, whether the power 
by which the«yeis adjusted to see at different distances, 
depends in any degree on the faculty in the pupil of dilating 
and contracting; and whether its fixed dilatation has any 
influence in preventing an accurate view of near objects. 
This last-mentioned efi'ecl Dr. Wells relates to have taken 
place remarkably in the case of Dr. Cutting, whose pupil 
being fixed in a dilated state by the action of the extract of 

* Scvoni! in-ttances have coir.e under my notice, in which the pupil of one 
eye has heconieditired to a gi eat deg-i ec.aud has l»cen iucapahleot contracitn" 
on an increase oi light, whilst the pupil of the other eye has remained of its 
natural size lo ‘■oine of tin se, the eye with the dilated pupil has been to¬ 
tally deprived o< sight, the disorder aiisweiingtt) that ot a perfect amutirusit; 
but ill others, the dilatation of the pupil has only occasiimed an inability to 
distinguirJt iiinuiio ohjei^ts Reading has been accumplislted with difficulty, 
and convex glasses haveriffi'ided very little assistance. I'hoiiifh objects at 
a distance were seen with less inconvenience than those that were nrar, 
these also appeared to the airocted eye much less distinct than to the other. 
Must ol the persons to wiioin I allude had been debiUtated, by fatigue or 
anxiety, before the imperlecilon was discovered in the sight; aodiu soQie 
ii Jiad been [>rccetlcd by affi'cLium of the stomach and alimentary canal. 

belladonna. 
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belladonna, perfect vision ol ?. near object vvas removed, as 
the dilatation advanced, from 'si\ inches (which was the 
nearest distance at which'T);*. Cutting could distinctly see 
ihe image of the ;!ame of a candle receded from the bulb 
of a small tht r.noim'tcr) to seven inches in thirJy minutes, 
and to three feet and a half in three quarters of an hour. 
My eldest son, who has a very extensive range of vision, has 
made a similar,experiment on his right eye with a similar 
result. Previous to the applieatibh of the belladonna, he 
could bring the apparent lines on an optometer (like that 
improved by Dr. Young from the invimtion of Dr. Porter¬ 
field, "and described in the Philoso])hieal 'rransactions for 
the year 1800) to meet at four inches from tiie eye; and, 
by directing bis attention to a more distant point, he could 
prevent iht.n from meeting till they were seven inches 
from the eye, after which they continued apparently united 
the whole length of the optometer, which was twelve 
inches*, fie could see ihc.iinage of a candle reflected from 
the bulb of a small themioineler, five-sixleeuths of aq incli 
in diameter, at the distance of three inches and three quar¬ 
ters from the eye ; and he could also see the same image 
at the distance of two feet sev^^n inches. The belladonna 
produced a conspicuous dilalation of the |)upil in less than 
an hour; after which, on viewiiiir the, apparent lines on the 
optometer, he was unabk to make incm meet at a nearer 
distance than seven inches, or to gain a distinct image rjf 
the candle reflected by the bulb of the therinomcier nearer 
than this distance; but he could discern it at two feet ten 
inches from the eye, which was three inches further than 
he was able to see it before the belladonna was applied. 
During the time of the experiment on the right eye, the 
left eye possessed its usual range of vision ; but the sight, 
when both eyes were open, was rather confused, in conse- 
qnence of the unequal foci of the two eyes ; and it did not 
become clear until the pupil of the right eye recovered its 
usual power of contracting, which power was not acqulnd 
till the third day after the applicaiiou of the belladonna. 

It is remarkable that a diflerent effect is sometimes 
produced on a near-sighted eye by the application of the 
belladonna, from that which it has on ait eye that enjoys a 
distant sight. Dr. Wells nude an experiment of this kind 

* The two lines that are perceived on lotikiiitj tbrouTh the slits of an 
optometer, cross each oiher jirecisely in the poiui from whence itie rays o/ 
liffht diverge in order to be brought to a focus on the retina. And their 
apparent union before and after this point is occasioned by the unavoidable 
thickness of tlte line drawn on the optometer. 
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on a friend of his, who was near-sighted • and he inform! 
ys, in the paper ahove referred to,,that in this instance, the 
nearest point of perieet vision w?*s moved forwards during 
the dilatation of the pupil, whilst its remote point remained 
unaltered. I have niade a siniilar experimerjt on the eyes 
of several such persrms; and though ,iii two of these the 
result appeared to be similar to that whicl) has been men¬ 
tioned by Dr. Wells, in the greater number, their 
fight, like that of those ^o were not myopic, has become 
more distant as the pupil became'more dilated.—In one 
gentleman, jri whom the lines oj^thc optometer appeared to 
meet at four inches aptd a quarter from ihe^ cye, the pupil, 
in half an hour after me application of the belladonna, be¬ 
came completely dilated, and in consequence of^lhis the 
fight at first was confused; but both 6n that day, and for 
two days afterwards, it was evidently'^uire distant, and the 
apparent lines on the optometer could not be made to meet 
nearer than seven inches from the eye.—In a young lady, 
seventeen years of ^e, whose right eye was so near>sigbted 
that the apparent lines on the optometer met at tw'o inches 
and three quarters from the eye, these lines, when the pupil 
was dilated (whicB took pia^ in a small degree in less than 
half an hour), could not be made to meet in less than three 
inches and a qnafter ;i^nd on the following day, the pupil 
being more dilated, the lines did not meet till they were at 
the disitihee of nearly lour inches.—In a third instance, 
viz. that of a lady forty-five years of age, who had been 
remarkably iK'ar-sighied from her infancy, andff'TOr tiilhty 
years had used^concave glasses of the fifteenth number, 
(which number is ground on side, upon a tool the ra¬ 
dius of which is only three inclm,) the sight was become 
so confused in both eyes, that she sa\^ nothing distinctly, 
and was unable to read letups of the size that are used in 
the printl^ Transactmns of the Royal Society, either with 
or without a glass. Jn tUfi case, after the pupils had been 
dilated by the application of the belladonna, the sight was 
so mucii itTq)rovcd that she >vas able to read a ptj^t of the 
abovemeiitioiied j^ize at the distance of two inches with 
either eye. insist, however, on the present case, 

because, though Ihere was no* any visible opacity in the 
cfy'stallfne, this som<^mes exists in a small degree without 
being perceptible even to an attentive observer; and it may 
IjC doubled whether the amendment jn 'the lady's vision 
were not occasioned solely by the retraction of the iris from 
before , a part of the crystalline that was not yet become 
opaque; it being well known that the outer part ot this 
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lens not unfrequently retains its'transparency forfome time 
after an opacity has comnicacecl in the part that surrounds 
its centre. 

It is evident, that near-sightedness 1 ).rs no dependence on 
tlie greater or smaller degree of convexity possessed by the 
cornea, nhen tliis circ mu stance is considered alone; since 
the length of the axis„ol the. eye ,fi;oin ihc cornea to the re¬ 
tina, and the gre^^ler Or smaller ewferee of convexity in the 
crystalline humour, ii^st be also regarded, before the di¬ 
stance of accurate vision f^n be i^tcrmincd. 

It IS‘no les9'©videni, that ncar-smhicdncss is neces¬ 
sarily occasioned;by a moibid protnWon of the whole eye; 
since some periods -are hern vv'ith e' cs of this description, 
and othcris acquire'ftie peculiarity, when further advanced 
in life, in dbnsequcncif'of a morbid accumuhuion of adeps 
at the bottom of the orbit, w itiioiil either of them being 
more near-sighted than those who arc free from this im¬ 
perfection. 

f have seen many instances in which old persons, who have 
been long accustomed to use convex classestof considerable 
power, have recovered their |^;mer sight at the advancecl 
age of,*i£!;hty or ninety years, and have then had no, further 
need of tliem. Dr, I’orlcrlield wasopinion that in such 
eases the amendment is occaiion».uDV a decay of adeps at 
the bottom of the oibit; in consequence of which the eye, 
from a want of the usual supjjort behind, is brought, by 
the pres^'re of the muscles on its trides, into a kind of oval 
figure, in which state the retina is removed to its due focal 
distance from the flattcne^cornea. But if % iriorbid ab¬ 
sorption of fffZepy at the ^ttom of the orbit were sufficient 
to restore the presbj^pic^o a good sight, it might be Ex¬ 
pected that a morbid accumi^llon of adeps in this part 
would produce a’prcisbyopic or distant sight. This, how¬ 
ever, has not happened in tnyVif the'cases that have come 
under my notice. On the contrary, in some such persons 
a degree of near-sightcdne&s jias been induced by the ac¬ 
cumulation; and in others die sight, \yilh "regard to di¬ 
stance, has not been aifecied by it. It appears to me more 
probable, that this remarkable revolution in the sight of 
old persons is occasioned by an absoiption of pari cd the vi¬ 
treous humour; in consequence of which, the sides of the 
sclerotica are pressed inward, and the axis of the eye, by 
this lateral pressure! is proportionably lengthened. An al¬ 
teration of this kind is also sudieient to explain the reason, 
why such aged persons retail the power of distinguishing 
objects at a distance, at the same time that they recover the 
Vol. 42. No. 167. Kuv. 1813. Y faculty 
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faculty of seeing tliose that are neai 5 since the lengthened 
axis of ihe eye leaves the power W wliicli it is adjusted to 
see at dlfieicnt jdislapces, precisely in the sart’.e state i>". 
■which it was 'j^efore ihr lengthening' of the axis louk 
place*. ^ 

Although old persons lose*^the power of distinguishing 
correctly near objects, require ^ this purpose the aid 
of convex ^;la^^ses, they lisually rejlahi ll^ sight pi those 
that are distant as welL^s when y^oung. In¬ 

stances, however, ari^not wantH^ of per^fts'l^v^ced in 
life, who require the^d of convex glassei%) etiabffe them 
to see ngar as well asoistaut objects. Ej fe^ ^l/'clls is one of 
these. lie informs us, iii^ie paper t|| ^ive more 

than once adverted, that when tw^ity j^^rl.^tinler, he 
was able, with his left eye, to bring'it) a iocui^'* the retina, 
pencils of rays which tiowed Iron: every clistano^ greater 
than seven inches from the cornea ; hut at the age of filty- 
five, he required n#'only a convex glass of six inches focus, 
to enable him to bring to a point on the retina rays pro¬ 
ceeding from dh <^jcct scveij inches from the eye, but like¬ 
wise a convex gl^s of lhi|^’-six inches focus, to enable 
him to'bring to a point parallel lays.—^Thcr 8 are also in¬ 
stances of youn'l peHons, who have so disproportioriate a 
convexity of the cornea or cry«;lalline, or of both, to the 
distance of these parts from the retina, that a glass of con¬ 
siderable convexity is required 10 enable them to see di¬ 
stinctly, not only near hbjccts, but also those that arc di¬ 
stant} and itiiisTcma^ablc, that the same g 1 a.ss w'ill enable 
many such persons to see near and distant objects; 
thus proving that the defect ii^heij^ sight is occasioned 
solely by loo small a colavcxity one o^ the parts above 
mentioned, aiuilhat it .dels not influence the power by 
which their eyes arepadap^ed to see at distances variously 
remote. In this rcsffcct si^h ftersons differ from those, who 
have had the crystalline humour removed by an operation ; 
since the latter always requii^ a glass to enable them to dis¬ 
cern distant offje^s, different from that which they use to 
see those that arenear. This circumstance, in my appre¬ 
hension, affords a convincing ffroof that the crystalline hu¬ 
mour is indispeasahry necessary to enable the eye to see at 
different distances.—ft is also worthy of remark, that per- 

*Dr. Young, in the paper to which T alluded in page 335, has described 
a great number of ingenious experiments devised by him, to show tfut the 
faculty of seeing at di/Ierent distance^is produced by a power in the crystal¬ 
line humour, to become more or less convex, according as the object is more 
or less distant from the eye. 


SOUS 
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som who have ba^ the c;)^*valline himiaur removed, have 
leas power to asceri:^n*thfe distance of an object when they 
look through a convex glass, than when tliey view it viiih- 
out this assistance ; in'iconseqi^ncd^oj^ wj^ch such persons 
seldom make .tjsc of glassesf;V^en they are walking: and 
the inconveniOTce glassetis particularly experienced when 
they descend, a flight jaf steps, or pass over uneven ground. 

Neat'sighted perils do not'Appear to possess the same 
extent of visiop! that J|^njoyed by those who have a distant 
sight. JBi^g^ar*si^t|^ I hatw r^ieatedly yejideavoured 
to asUrtatri own ran^e of visi^ : and l^,fliJtdf by ex¬ 
amining the iquu of my right eye’^^wough the abovemen- 
tioned r^toiig^^^at I see converging lind^, which 
appear ^ery blight variations, at the distance 

of three t|l^e*frorS'^he eye; and no effort I am aide to 
make can keep these lines united further than the distance 
of four inches and a quarter. They then separate, and 
continue to diverge. With my left eve, the lines do not 
appear to meet nearer than four inches, and they cr)niinuc 
united as far as five inches and a quarter, after which they 
also separate and diverge; iq that thf range of distinct 
vision in npe does not extend further than an inch and a 
quarter in cither eye; and within ihescftdisranccs I always 
hold a book when I read.—I find ^so the following rule, 
for determining the concavity of the glass that is best 
adapted for near-sighted persons, to be perfect iy correct 
with respect to myself, and, I believe, it niav be safely 
adopted by those who, from distance or^any oiiier cause, 
arc unable to suit themsekes at tbe*'shop of in expert opti¬ 
cian. The rule is this. Multiply ihe distance at hich the 
person reads with ^se, ^hicli. \^ih my left or best eve, is 
five inches,) by that at which^ffiwisnes t# read, which may 
he said to be twtHve inches; dime the |>iodue.t, sixty, hy 
seven, the difference betw^n the tw|^ am! it leaves ucarlv' 
nine inches for the focus ^ oPPllic c^oc.ive glass ih.it shall 
produce the desired effect. Jhis the exact couc iviiy of 
the glass that 1 am obliged 1m use^ t > cnaWe me to read 
with ease; and it answers to that sold‘^•nd 'lie n uje of 
No. 6; whieh, I arn iufogrmtcl by Mr Blunt tl.e optician, 
is a double concave glass, ground on « ). l of «inches 
radius cm one side,and eleven iiu hci^ lu tne oilu i, ihc mean 
between which is very ntaily mbe inches. With a glass 
of this description 1 can read the ^'odU st p;mt; but to di¬ 
stinguish distant objects I am ohiiL'ctt' to look thiough that 
denominated No. 9 , by opticMU', which is-ground on -i 
tool of nine indies radius on bodi sides. In this respec;, 
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my eye has varied From Vvbat it was a Few years ago, when 
I was able to tlisiinguish both riear hsid distant objects cor¬ 
rectly} thfdiigh •’No. 8. This is ground to a radios of eight 
inches on one sidl^ a%d six^nclies on thet, other, and with 
it I can still read a tvjjc like tha|nvwhich t!^,'IVansJclions 
of the RoyaUSocicty arc ]irintcd ; but Am tinable io distin¬ 
guish through it many distant objfjj^S, which I formerly 
used to see distinctly.—IJence it appears th^t ^y eye$ have 
a confined range of distivj^it \i-uoiu^xtendiog only to^an 
inch, or an inch and quarter ; a^. that they,^eiu^in.nearly 
ill the same’ilalc in they were ma^iy-^ears, ago with 

regard tq near ohjccli!^ InU have lo*>t a th^t. power 

which th'^y formerly pop'll'silS^l, of adjiigrihlp^emsyives to 
distant ones. In this last respect, tlity'dldVt* t'Ves 

of those w'ho haec naturally a distanit«sight, .sitil^, as such 
persons advance in life, they iiMially retain the power o£ 
distinguishing distant ohjc'ts, but !o&c that of seeing those 
that are near. It appears to imlitau- also against the com¬ 
mon observation, that as ncar-sighud pcioons^row older 
they become less near-sighted ; since my eves, on the con¬ 
trary, are more iffeH-sighied, .at the age oF fifty-five, than 
they were at twenty-five, and I am now oiihgcd to em])loy 
deeper concave glasses than I then used to bcc distant ob¬ 
jects, though I am not abie to see distinctly through them 
things that arc near. 

The alteration which has taken place in my range of vi¬ 
sion, 1 have reason to beftevo is not uimsiial. Dr. Wells, 
in his paper op,Mis snmect, mcniions the cAse of a gentle¬ 
man, who, like me, was near-sighted, and wFiose sight, as 
lie advanced in life, had undergone a sunilar change.—'Pht; 
follovving is also an in':.t|p(^ of tlits kind, that is still more 
remarkable. M^'L. sixt^^ years of a^e, who has spent 
a great part of hii| hf^in me West Indies,'^.and wliose sight, 
when he was Voung^^'cnablcd to see both near and 
distant ohjecls with great fwccislon, began, ai the age of 
forty, to experience a difiicn^’ in reading and writing. He 
immediately pfoci^ed i^'nvejPspectacles of the first number 
sold by opticiai]#, wliicJt^^ glasses arc iisuallv ground to 4 
focus of forty-six or fori'v -cigiu inches, and by the aid of 
these he contimitd to read aiui write wnh case (distinguish¬ 
ing perfectly in 111 c way ail distant objects wiihont 

them,) until he w'as fifi^ At this time he first began to 
perceive an iiidistinctne‘-s in the appearance of things at a 
distance j and, on frying with diiTcrent glasses, he dis¬ 
covered that, by looking through a double concave glass of 
the sixth number^ (which is ground to a radius of eight 

inchcij 
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inches on one side and eleven inches tm the other,) he was 
enabled lo «ee distant'ofefecta distinctly. He has continued 
to use glasses oi’ IJ’.'S d^tSTifition for the purpose of seeing 
distant objects from that time to the prfjg^tail y but is obliged 
lo remove tben^'whenev^c he reads, and still to employ the 
first number of a ca%ivex glass.—In ttws instance, a pres-• 
bvopic was cUangtil l;Ofa myopic sight, without any known 
efficient cireutpstance t,(* produce it.—In the two following 
cases, a sirpilar chang^tpi^ij phic^i and in them it was at¬ 
tributable id known A%oj^u, aboiijt, fifty years 

of age, ©t'a f%H habit, ’Mio lor yeans hud been 

obliged to tnakc^ ttse of cunvex gla"'^, ii. oi'dcr to read a 
small ptWtt^ wuh a in the sight of the 

right eye,’s^ccoinpanic'd with a small degree of inflamma¬ 
tion. Th^^igtitOf the left eye having been long imperfect, 
this affccuon ol the ridht e\e occasiontd a great depression 
of spirits, liccourse was necessarijv bad to copious evacu¬ 
ations, by means td’ winch the inflammation and dimness 
of sight w^re soon removed ; but afterwards the patient was 
iTiucli alarmed on finding ili.it the spectaclcD she had been 
accustomed to wear, instead of afTordin^ ^cir usual assist¬ 
ance, confused her smht. Upon this discoverv, she was 
induced to look through her husband’s glasses, which, in 
conset|ncnce of liis bung near-sighieii, were double con¬ 
caves of the fifth number, and ground to a radius of eleven 
inches on each side, 'fhese did not assist her^n looking 
at near objects, hut b\^ their aid^she saw much more di¬ 
stinctly those th.at were distant; and, arti^aUemptiiig to 
read, nothino; more was now neces^arv, than to brinii the 
book a little nearer lo her, than she had been previously 
accustomed to pla^ it.*#i^Thc ^j>i^nd case occurred in a 
patient a!)out the same age, who^i m the ^Sourse of the last 
year, was attacked with an inflaiihnaliou both eyes. By 
the use "of leeches and cusplin^ medicines, ft was speedily 
removrd, and, afterw'ards, sbe Wus much gratified, by find¬ 
ing that the nexessity for t^^ing glasses when slie read, 
which had existed many years, waHempycd ; and that she 
could see both near di'^tant objcet^c^rreetly, without 
any extraneous help. The ainendhiein in lliis« lady’s sight 
continued, however^ only a few weeks waiter which she 
was again obliged to use the saini^oti vex glasses in looking 
at .small near objects, which she nad used before her eyes 
became inflamed.—In addition to tht:se casgs, I beg leave 
to add the inhirmation I have recei^d from an eminent 
mathematical instrument-maker, about fifty years of ago, 
who has long made use of convex glasses lu asai&t bis sight 
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in reading. He tells me, rhat when he has been employed 
many hours together, for several llicce^lve days, in looking 
•through a double microscope fK»t magnifies twenty-eight 
times, (in order/tq^^nabk hi^ to mark; the degrees on a 
small brass plate) he has bfi;eii able repeatedly 

for a few weeks, to rfiad without ms gtl^scs; but then the 
amendment gradually ceases, and hc^ sog^n pbliged to re¬ 
turn to the use of the same glasses thajne h^d ,woni Iw^fore. 

In thcinstanccs that h^e bej^^ nlKntbue^^ the distaiit- 
sightedness^ected mcsoto w h oj ere co^d^'^bly'adv|nced 
in life : but in the t^e that m^w, a^l|n||h^ of 

the sight occurred ii^hose that were ybi^^; and a like 
good effect was produced by^the use of wa^ui^tl^p^edies. 
One of these was a boy eight years ola, m^^o stradenly be¬ 
came presbyopic, and had repeatelHy biren,^^^iish^ at 
school, on account of his incorrect and defaced.writing; 
the real cause of it. at that lime, being unknoWit to his 
master, ^fter the presbyopia had continued a fortnight, 
and different local applications had been used, v^thout pro¬ 
ducing any sensibly good effects, the lad was cured by the 
application of ledfhes to the temples, and the administration 
of a few purgative medicines. The other instances oc¬ 
curred in two daughters of the same family. The eldest, 
twenty years of age, had never been able to do fine work, 
and for three years bad been greatly assisted by convex 
spectacles, ^'Hie youngest, a gtrl of fifteen, had become 
presbyopic about a year a|k>, and since that time had been 
obliged to nse^ectacles whenever she yeadjSor worked with 
her needle. The young^erson, last mentioned, in the course 
of six weeks, (during which time she abstained from 

the use of glassesj w'as cpn^j^letelfl relied from the neces¬ 
sity of using th^, by tl^alppfication of two leeches to 
each temple twi^ iiya Week. The former, in the same 
space of time, experienced muck|relicf from a similar treat¬ 
ment, hut was still unable to do fine work without glasses, 
partly in consequence of th^. long cpntinuarice of the in¬ 
firmity, and partly on Jitounf of her not having abstained 
with equal«tea<^ness frj^ the occaiiunal use of them. 

From the preceding Element, tne following inferences 
mav be deduced.^ 

First; near-sig1it€dne||^is rarely observed in infants, or 
even in children under^en years of age. It affects the 
higher classesgof so(^ty more than the fewer: and the in¬ 
stances are few, ifUny, in which, if the use of concave 
glasses has been adopted, increasing years have either re¬ 
moved or lessened this imperfection. 

Secondly ; 
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Secondly; though the usual effect of time on perfect eyes 
be that of inducing a necessit;' to make use of concave 
glasses, ill order to see^ i^c..r objects distinctly, yet some¬ 
times even after the age of fifty, and after convex glasses, 
have been used niany years jlbr this purpose, ihe eyes have 
not only erased to deriva^hcpefifrfrom'lnem, when looking 
at near objects, fmf'they have required concave glasses to 
enable them .to disiic^uish with precision objects at a di¬ 
stance. '' ., ^ 

I'hirdty j thou^i tM Cjausc of ^his change be not always 
known, sometimes m‘cn,^iduccd by die use of 

cvacuatjng reflates, paWcularlv (^^eeches applied to the 
temples; aodi^fonieiimc-i by lookin^rhrough a microscope, 
for a coi4uii^9^tenglh of timej in several successive days. 

Fobrthty; i|g|tancqs arc not uncommon, in which per¬ 
sons far sl^nced inTife, (viz. between cighiy and ninety,) 
whosCi|Jyes have been accustomed for a lontj time lo the use 
of deeply convex glasses, when they have read or wriuen, 
have ceased to derive benefit Irom these glasses, and they 
have hecoupne able, without any assistance, to see both near 
and distant objects almost as well as when they were young. 
Although be not easy to ascertain the cause of this 
amended vision, it seems not improbable that it is occa¬ 
sioned by an absorption oi part of the vitreous humour; 
in consequence of which the sides of the eve collapse, and 
its axis from the cornea to the retina is lengthened, by 
which alteration the length of this axis is brodghi into the 
same proportion to the fiattenedinatc of the cornea or cry¬ 
stalline, or bAth, w'hich it had to these ^j^arts before the 
alteration took place. 


LVr. An Appendix to Mr, 'Wake’s ^aper on Vision, 
By Sir Charles 

Ware states in hislTaper, that near-sightedness comes 
on most frequently at an early age; that it is moic common 
in the higher than in the lo#er r;^s of litc ; and that par¬ 
ticularly at the univi^sties, and varinUBs colleges, a large 
proportion of the st ifnents mal^ use oP con'Cave glasses. 
All this is exactly true, and to he accounu d for by one sin¬ 
gle circumstance; namely, the habit of kioking near ob¬ 
jects. Children born with eves#which are capable of ad¬ 
justing themselves to the mo^t dij>iHnt objects, gradually 
lose that power soon after they li^u to itad and write; 

* From the PhiJosophicai Tran^actioai for J8l3, parti. 
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those who are most addicted to study become near-slg litcJ 
more rapidly *, and, if no means are used to coimierae! the 
habit) their eyes at length lose irrecovtr.’.blv th«. ."ic , of 
being brought to the adjustment for paraiiel ravs. Oi this 
I am myself an example j an4As T recollect Uistmctly the 
progress, it may not be usefess to r^ord it here. 

When 1 first learned to read, at the usual age of four or 
five years, I could see most distinctly, atiross a wide church, 
the contents of a table on which the Jt*ovcl’s Prayer, and the 
Belief, were painted in 3 ||ilablj|, ,|arge letters. In a few 
years, that rs, about iflie ninth Cl^4cnth of my age, being 
much addicted to boof^ I could no longer read wbat was 
painted on this table; but the degree of pcAg-sightedness 
w'as then so small, that I found a watch-glass, though as a 
meniscus it made the rays diverge v? 3 ’y litlie, sufficient to 
enable me to read the table as before. In a year or two 
more, the watcl)-glass woidd no longer serve my purpose 5 
but being dissuaded from the use of a common concave 
glass, as likely to injure my sight, I suffered the incon¬ 
venience of a small degree of myojjiy, till I was more than 
'thirty years of age. 'Fliat inconvenience, however, gra¬ 
dually though slowly increasing all the time, at length be¬ 
came so grievous, that at two or three and thirty 1 deter¬ 
mined to try a concave glass ; and then found that the num¬ 
bers 2 and 3 were to me in the relaiioti so well described 
by Mr. Ware ; that is, I could see distant objects tolerably 
well with the former nund^r, but still more accuraiciy with 
the latter. After contentiilg myself a Itlilc lime with No. 2 , 

I laid it wholly.^aside for No. 3 ; and, in tfie course of a 
few more ytars, came to No. 3 , at which point my eye has 
now been stationary between liilccivand^svcuty years. An 
earlier use of concave gla.s.ses would probably have made 
nic more near-sighted, or wpuld have hrought on my pre¬ 
sent degree of mybj’.y^l an earlier period of life. If mv 
friends had persuaded me to reatfand write with the book 
or paper alwavs as far from niy eye as I could see; or if I 
had occasionally inlermilt^-d study, and taken to field sports, 
or any employinent^whicli wouhl have obliged mo to look 
much at distant *r)bject‘^,^t is veiv probable that 1 might 
not have lieen ncar-sighied at all. Possibly the persons 
who become near-sighted by having constantly to adjust 
their eyes to near objects^ may not usually change to be 
long-sighted by age. 

On the subject of vysion, I may be allowed to take this 
opportunity of relating'an experiment made many years ago, 
to decide how far the similarity of the images seen by each 

eye 
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rye contributed to make them impress the mind as me. In 
the house where I then lived was a marble chimney-piece, 
the upper liorizontal block ot which was fluted vertically J 
and the ridge between each concavity of the fluting was 
about as wide as the concavity itself. When I looked at 
this r..;]^e of fluting at the disiancc of about nine inches, 
and cl.ivcted the optic axes to ii, I saw of course every 
ridge and concavity tiisliuctly, and judged rightly of the 
distance. Adjusting the optic axes as to an object a little 
further off, J discerned th^ fluting conin«‘cdly and all dou¬ 
ble, the ridges intc?rtering‘wiih the cpncavilies ; which was 
accompanied with the iincusy scnsaiicm of squinting. But 
on vi'idenina: the direction of the optic axes still more, as to 
an object atinut eighteen inches distant j (nuineiy, just so 
far that th6: duplicatiofn oi the iinagts should correspond 
successively; that is, so that the first ridge and concavity 
of the fluting, as seen by one eye, should fall in with the 
second ridge and concavity, as seen by the other;) the 
fluting appeared as distinct and as single as at first; but it 
seemed to be about double the distance Iroiii the eye that it 
really was, atid to be magnified in jKoportion; nor had I, 
in this case, any sensation of squinting. As the parts of 
the fluting, though in general nuich alike, were not exactly 
80 every where in colour and minute eircuirntances, there 
appeared in some places a slight confusion trom this dissi- 
inilariiy of the images ; but that trifling confusion had no 
manner of effect on tlie mind’s jpudgeinent of tlic images, 
which looked as perfectly single, as when the fluting was 
viewed with the optic axes so direcidfd, that the ridges and 
concavities seen by one e\e corresponded with the same 
ridges and concavilife as peiccived by the other. No idea 
was suggested, but that of a range of fluting larger and more 
distant than it was in fact. Tliis’ experiment I frequently 
repeated, and always with t^e same effects^ 


LVII. The Correctness of popular Qlservat 'ifm<i illustrated 
in the Directions conimonly giu^n for making Tea. 

PHiLOSOPHiiits will frequently find reason to follow the 
advice of Bacon, w ho recommends them to avoid a hasty 
contempt of popular opinions. The mass of mankind will 
be found witli few exceptions perfectly correct in points of 
observation, how'ever erroneous the Conclusions may be 
which they sometimes deduce from their premises. Men 
of science are too apt to treat as vulgar errors, facts which 
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do not admit an obvious explanation^ and thus neglect 
many interesting phsenoraena, observed by maukiud at 
large, whose experiments ought to be the best, being di¬ 
rected by no favourite theories, and biassed by no hypotheses. 
This idea is illustrated in many circumstances of daily oc- 
cun-cnce, and among others in tKe directions usually given 
for the ordinary process of making lea; some of which co¬ 
incide with Professor Leslie’s expenmenls, while others 
seem hitherto to have received no explanation. It has been 
long observed, that the iiSfusiopi made in silver is stronger 
than that ^^hich is pVpdnced in iSlack caflhen-ware. This 
remark is confirmed olfi the principles of the Professor, who 
has shcAvn that polished surfaces will retain heat better than 
dark rough surfaces, and that consequently the caloric be¬ 
ing confined ii. the former case must act more powerfully 
Ilian in the lailer. It is further remarked, that the silver 
when filled a second time, produces worse tea than the 
crockeiy-ware ; and that it is advisable to usethe earthen¬ 
ware, unless a silver vessel can be procured sufficiently 
large to contain at once all that may he required. These 
facts are readily explained, by considering that the action 
of heat retained ni the silver vessel, so far exhausts the 
herb, as to leave little flavour fora second dilution; whereas 
tlic reduced temperature of the water in the earthen-ware, 
by extracting only a small portion at first, leaves some for 
the action of subsequent dilutions. 1'he next observation 
we might at first v1ew4.be ready to consider as a vulgar 
error, did ii yot admit an explanation on malhemaiical 
pr'iicijilcs. It is supposed that the infusion is stronger in 
a globular vessel tlian in one of a diiferent form ; and this 
must be the case, since it has frequentl;^ been demonstrated, 
tlial a sphere cemtains a given measure under less surface 
than any <*thcr solid,; from which it follows, that where 
there arc two vessels of equal capacity, one globular and 
the other square, oblong, elliptical, or even cyiindric, the 
spherical vessel having less sjjrface than any of the other 
forms must throw off less heal; and that, consequently, the 
cfi’ect will be greater in the former case than in the latter. 
It is further observable, that the effect increases very ra¬ 
pidly, as the vessel is made larger, since the capacity in¬ 
creases as the cube, while the surface only increases as Uic 
square ol the diameter. 

The reason for pouring boiling w'ater into the vessel, be¬ 
fore the infusion of the tea, is, that, being previously warm, 
it may abstract less heat from the mixture, and thus admit 
a more powerful action. Neither is it difficult to explain 
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why the infusion is stronger, if only a small quantity of 
boiling water be first used, and more be added some time 
afterwards. Tf we consider that only the water immediately 
in contact with the herb can act upon it, and that it cools 
very rapidly, especially in black earthen-ware, it is clear that 
the effect will be greater where the heat is kept up by addi¬ 
tions of boiling water, than where the vessel is filled at 
once, and the fluid suffered gradually to cool. 

When the infusion has once bgen completed, it is found 
that any further additiori< of the herb, only affords a very 
small increase in the strength, th«| water having cooled 
much below the boiling point, and consequently acting 
very slightly. 

Some may be inclined to consider these remarks as too 
trifling; but they should remember, that it is by the appli¬ 
cation of philosophic principles to the ordinary and even 
trivial occurrences of life, that science diffuses her benefits, 
and perfects her claim to the gratitude of mankind. 


LVIIT. Additional Observations on the Effects of Magnesia 
in preventing an increased Formation of Uric Acid ; with 
Bemarks on the In fluence of Acids vpon the Composition 
of the Urine. hij William Thomas Brande, jSjo. 
I'.R.S. Prof. Chem. R.I.* 

In a paper which I had the honour of laying before this 
Society, about three years ago, and whicli is published in 
the I'h'ilosophical rransactionst, some cases arc related, 
illustrating the effects of magnesia in preventing an in¬ 
creased formation of uric acid, and some experiments are 
detailed, instiluted with a view to discover its mode of 
action. 

Since that period nianv opportunities have occurred both 
to Sir Everard Home and myself, of confirming its efficacy 
upon a more extended scale, and of ascertaining the effi¬ 
cient treatment of those cases in which magnesia is inef¬ 
fectual, and in which it has even ,been found to aggravate 
the complaint. 

To bring forward additional evidence in favour of the 
use of magnesia, and to dislinguihb the cases in which its 
use is indicated, from those where it is improper or hurtful, 
are the principal objects of the present communication, and 
will be considered iu the two following sections. 

* From the Philosophical Transactions for 1813, part ii. 
f For 18 to, p, iO(J. 

Sec- 
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Section I. 

The following is the case of a gentleman wIjo sulTerci^ 
from a calculous comjWaini, d'uiu^ which in; was acci¬ 
dentally jruliiccd to employ inajine^id, t})c elTcots (*) which 
he has lit us ch''LUihtd. 

Case ]. A!>oui twfutv-'tuu,!! ye;tr.j ago, } felt a pain in 
one of mv Sidneys, ])ar»icu!a:’!y when in I'.rd, which con¬ 
tinued lo iuctca^c tluriiig six months. 1 had likewise an 
occasi(jnal syinnJlhilic j).nu in the testicles, and violent and 
excruciating i-aui? in the left kidnev now became frequent. 
These attack'i were s'nnctinies hrouglil oti bv sloopin» tf> 
take up soiiUliving: but at other tiuics witliout any appa¬ 
rent cause. TIicv i;.:’lt'd I'.-ifin lutlvc to tucr.iv-j'our hours, 
and I obtained s' nu* nl.cf Ironi the a]»p!ic;ition of warm 
flannels: huit iliev .'ilvva\«: Icil me s ujitm l au'l :i.la,ved. 

On the iouith aitai k I rou-iuhed a piiv^'eu/.v, ho ima¬ 
gined iir.n inv ec O'p.bir.T had h«.'.joducttl bv drinking 
cyder, jm which 1 ii.al humeriy indoi id. lie ordcrid me 
weak lloilaiuls and v.atc: Im' c .unu'on diink, and prescrilied 
the lixivium uf taitar t'> I-t taken in hio'ji. d'his iTicflicine. 
was persevered in lor sumc timv j ! louud it pr.idualiy 
weaken my stomach, and impair iny di<.cstive powers. 

About nine months alter mv fir^t alta 'k in tlie kidney, 

I walked from llampsicad to London after vtifim r, and on 
the following day 1 elcarly feh somcthinii pass from the 
kidney to the bladder, and siu juctcd what it was. f look 
about a pint of Hollands and water, and on atlempiing 
shortly afterwards lo void mv urine, toimd that the passage 
was hlockcd up; hut had scarcely time to cemsidcr eif my 
situation belove ihc obstruction moved forwarcks to within an 
inch of the extremity of the urethra; it remained there till 
the following evening, wlieii, by the help o- a small pair of 
watchmaker’s foicep.-., I siicececk‘d in cxtiacting a stone, 
which was the source ol the niischicF. 

It was jagged and rougli, aiui of a deep brick-red colour. 

I afterward? voided a cvii.sidcrablc quantitytff red crystal¬ 
line sand. 

My physici.'tn. who vms aporclicnslve of a return of the 
disorder, dchircd me to pure!rise of Cadell an anonymous 
pamphlet upon the Stone and Gravel, and to observe the* 
rules thfue laid down. T'his treatise particularly recom¬ 
mended the use of the alkalies. I ihere|pre took the lixi¬ 
vium, and two bottles of Perry’s solvent: but the red de¬ 
posit in my urine contuuted, my loins felt weak, and wlicu 
in bed very painhil. 

Being 
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Being in the profes'-ion of the !.ivv, 3 nd much employed, 
I was umh r the ncecss'iv ot leatisug a very sedentary life, 
which se acgravas'.’ i ’nv tcruleiicy to bile and indigestion, 
that I Cvfol'J i! jt j' -ovc two or three hours sleep. 

With a view t > dleviale ll'.cse symptoms, and not with 
anv tdea of j!.; heh.- heut helal to tue stone, I resorted to 
inaiintsia, \iluch ! c-ontinned will; Mttle intermissiem for 
ciffhl months m the dose of a tea-spoojifol or two, every 
e\emng before I went to bed. 'I'bc long vaeation coming 
on, I giadi.aiiytv f.k more exendse, and used the etdd bath. 
Tire tf)nc of my «t>,iin.:i'b, at tiie end of the perir.'d 1 have 
mtnlioiu'th so f'!!' resiond .is to induce me to sf“t nredi- 
emc of all Isio'ls ;isuie, exeepi when any food or drink dis¬ 
agrees, wheri i 01 ea-'innai'.v ri-.orl to the magnesia. LTndcr 
siielr treatmen:. ihe weaknr^-. and jvain in my kidney left 
me, .lud tl.e red sand enliiilv disa[ip,.ared. 1 have since 
tnjoytdaverv state of health, and am now in my 

fifty-seveiuli tear. 

If I f)eeas:onaj!v mat e a liillc free with the gcjud things 
t)r this wtirld, my stonraei’. reu'.uids me of the imprr.per usc 
of till' liAivimi:, i;jae.allv '.v!»eii ] am picvenleJ taking niy 
Otsual t NCraise. 

'f'he above case ia impo-Jant, not rjiilv as furtiisiting a. 
striking and uriprejni'ici d na-tent'c of the eflt'Ct of magnesia, 
hi c iimteiaciimi tne t“ 5 i-'U nc\' form iiric calculi and gra¬ 
ve! ; l)i)t hkewise. a,. d- inouLtrating its tfiieacy where the 
alK da-' li.ul failed, and '.here the digestive organs had been 
hijiiivd in cons* tj 'Ln 'e of t!.< u-.e of sueli remeiiies ; the 
Jime which has ekip 'ti die ciiiv of this and other 

f.witlnart a t.k.a .d.-o sifongly lu uvour of this 
jijode of trenliii! in, 

Cim. ‘2. A gent'L-.nan twenty years of age, who liad suf¬ 
fered from heaithurn and other dvspeplic symj»lonis, was 
sel/etl, on the I;t ui .Unie iStl, with a violent jtain in the 
foins, and more c'^i eeially in iht right kitlney, and during 
the night he pa.ssed a huge fjuantiiy of red sand with his 
urine. On thi|g|<i, with a view to relieve tfie ])ain, which 
liad incrca'^ed COT5.siderah]v, he took fiftv drops of laudanum, 
and drank freely of barley water. The night was passed 
more ijaitlly ; but on the morning of the 3d he was seized 
with a violent pain in the kidney, and with the usual sym¬ 
ptoms of tlic passage of a calculus along the ureter. These 
continued with mc^ or less violence till the evening or the 
4th, when he becimic perfectly easy, and remained so till 
the morning of the 6 th, when, with considerable pain and 
difficulty, he voided a calculus pomposed of uric acid, 

weighing 
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weighing nine grains. For several successive days his 
urine deposited a large quantity of red sand, and three very 
small round calculi were voided. 

He was now directed to abstain from all kinds of fer- 
xnenttd liquors and sour food, and to take a pint of treble 
soda water (containing three drachms of sub-carbonate of 
soda) daily. Under this treatment he continued to reco¬ 
ver, and remained perfectly free from complaint until the 
end of August, when a copious deposit of red sand appeared 
in his urine: he had little pain in the affected kidney, but 
complained of inmost constant nausea, or want of appetite. 

The soda watdr was increased to a pint and a half, and 
afterwards to two pints daily, and in the intervals he drank 
very freely of barley water. 

Having perstvered in this way for ten days without re¬ 
ceiving any benefit, he was induced to make a trial of mag¬ 
nesia, of which he took one tea*spoonful night and morn¬ 
ing in cold chamomile tea. In about a we^, the state of 
his stomach was much improved, and the deposit in the 
urine proportionally diminished, and in three weeks every 
symptom of disease had disappeared. 

In February 1812, having persevered in the nsc of mag¬ 
nesia with little intermission, I was informed that the sand 
had returned, that increasing the quantity of magnesia had 
protiucea no good effect, and that alkalies materially aggra¬ 
vated his complaint, by disagreeing with the stomach and 
greatly increasing the urinary deposit. 

On e xamining the sand, I found that instead of consist¬ 
ing as f(»rinfrly of uric acid, it was composed of a mixture 
of the ammoniaco-magucsian phosphate with phosphate of 
lime : he was directed to al) 3 tain from magnesia and alkalies, 
and to adopt a plan of treatment which it is the object of 
the second .fcclion of this paper more particularly to ex- 
plaitt. , 

The foregoing is a well marked case of uric gravel with a 
strong tendency to form calculi, materially relieved by the 
use of alkaline remedies: it illustrates t||Ur usual effects 
when carelessly persevered in, and shoiw the advantage 
with which magnesia may in such instances be employed: 
it also exhibits llje oftecl of magnesia and the alkalies, in 
producing the d^osii of white sand (or phosphates) in the 
urine, when the red sand (or rric acid) has been removed. 

The cases which follow '’.e selectedj||roni among others, 
to explain the best nlibde of preventing the formation of 
white sand, and to show the most effectual treatment 
where it is a natural deposit in the urine, or where it has 

been 
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been induced by the incautious exhibition oi' alkaline nijS* 
dicines. 

Section II. 

The white sand so frequently voided by perlsons labquring 
under calculous complaints was first analysed by Dr. Wol¬ 
laston*, who found it composed of amnioniaco-magnesiaa 
phosphate, either alone or mixed with variable proportions 
of phosphate of lime. The use of acid medicines in these 
cases was also first suggested by the same able chemist; but 
although his valuable observations have been before the 
public for nearly fifteen years, I am not awhre that any ex¬ 
periments hav'c been made to ascertain what aeids are best 
calculated to produce the desired eflect, or to illustrate their 
inode of action. 

Since my former communication, I have lost no oppor¬ 
tunity of attending to this important subject, and hope that 
the conclusions, suggested by the following cases, will be 
deemed satisfactory, and that their application in practice 
may lead to useful results. 

Case 1. A gentleman, fifty years of age, who about ten 
years before had undergone the operation for the stone f, 
was attacked on the 14ih of January 1810 with violent pain 
in the right kidney and uicler, which lasted two days; on 
the 17 th, ihc^ symptoms subsided, and were followed by 
those of stone in the bladder, which continued for some 
days; and although he had taken abundance ol barley water 
and similar diluents, the stone showed no disposition to 
pass. On account of his former sufferings, this circum¬ 
stance rendeied liim extremely micas), and on the evening 
of the 21st he suffered several severe paroxysms of pain on 
attempting to make water. Under tliese circumstances, he 
was desired to lake a purge, composed of two ounces of 
infusion of senna, two drachms of tincture of senna, and 
iwenty grains of povt^ered jalap In three hours this 
began to take powerful effect, and during the violence of 
the operation, he was so fortunate as to void the calculus 
with his urine* it weighed eight grains. tJic 2Slh he 
again suffered pain in the regic^n of the^kidndys, and voided 

Pliilosopliical Transactions I7P7. 

■f' The stoiie extracted consisted of a nucleus of urw acid about ihe size of 
a pea, iiicrusrcd with a mixiiuc of the phosphates, h was broken during 
the operation, but appeared to have been of the size ol a pigeon’s egg. 

7 I recommended tUB treatment in coij^quence of having heard Sir 
Everurd Home state a case, in his Surgical^ectares, of a gentleman who 
sulTered a bougie lo pass so far into the urethra, llut it couid ni>t be re¬ 
moved by any instrument. During tlie operation of a purge it was expeUe<3 
with considerable forcQ» 

much 
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much sant!, composed of i^rlc acid, with ammoniaco* 
magnesian phosphate. He now took three hall’ pints of 
soda water daily, wlsich materially increased lire proportion 
of the triple plmsphate, v hilc that of uric acid was con¬ 
siderably dinfiiii&hed. Ten <lrops of muriaiic acid were 
then taken ihiec limes a day in water. The red r'md now 
began to re-appear, and on tlic 4th of February he voided 
fi very small uric e dculus. The urine made alter dinner 
contained more or less mucus streaked with hl'.od, a sym¬ 
ptom which vvas much aggravated by a slight excess in 
wine. On the^h he icti l.ondon, and employed no me¬ 
dicine iintjl the^Slh, w'hen he returned in consequence of 
haying voided a large (juantity o! the whUc sand. 

Having ohserveti the clhcacy of carbonic acid in prevent¬ 
ing the deposition of the pho'jjdiaics, and having found it 
le&s liable than any other acid to indtici a return of the uric 
gravel and eaieuii, I now dirteted him to t.''ke half a pint 
of wal'^r highly impregnated willi fixed dir, four or five 
times .1 .It' : ^ifid to drink cyder instiaJ of w'ine. On the 
18lh of Fehriury his urine was less turbid than it hi^d been 
for some t? 5 i>:iths before, and on the 20th of March, havim:; 
continued the use of carbonic acid, he had no remaining 
symptoms 

In August his urine became again turbid jJ^ut by the use 
of vinSgar and Iciikui juice at his meals, wmich acids, he 
now finds, have no tendency to induce a return of the red 
gravel, he succeeds in preventing this symptom. 

Cas(^ 2. ()n the 11th of October 1812, the operation for 
stone in the hlailder w'as performed upon a boy eleven 
years of age, and four c.dculi wTre cxtracteil, of which the 
largest W'as of the size of a small horse bean; they were 
each composed of a nucleus or centre of uric acid, upon 
which the ^mioniaco-niagnesian phosphate was deposited. 

After the operaliou, the urine cWosited a large quantity 
of white sediment, and some small pieces of red gravel were 
occasion.‘I!y voided. He was now directed to take eight 
grains^cf citric acid dissolved in barley w<y[er, three limes 
daily ; und|ffjhis treatment the sediment in the urine was 
consideraliiy diminiHicd, but did not wholly disappear. The 
dose of the aeid was gradually increased to twenty grains, 
by which nieansl^ie sediment was only occasionally depo¬ 
sited, and consisted of httic else than mucus. It was ob- 

• 1 have '•rrcial tiincs cvuinisicd the urine, ^th a view to ascertain 
<vrhether any r<f it.c aci(i| wlwk:)' v: rr L^xliibited could be detected in that 
secretion; bri tlie rc--.u!ts ot such cxpvibneuis arc so much iuteifered with 
by the very coMpound nature of the urine, that I have not liitlicrtu been 
»ble to draw any g.aibi«cEory toi)c)u.,ious them. 

.served, 
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served, that whenever the cftric acid was omitted, even ftn* 
twcniy-four hours, the sediment was greatly increased, and 
this was constantly attended with uii^quent desire to make 
water, and other symptoms of irritation in the bladder* 
On resuming the use of the citric acid, the sediment al¬ 
ways disappeared, and the irntaiioh of the bbdder subsided^ 
and this happened so frequently, that no doubt could be 
entertained of the influence of the medicine on the com- 
posiiion of the urine. 

This plan of treatment was continued for three nrjonthfjf' 
at the end of that period, it w'as found that the urine had 
not the same disposition to deposit the phosphates as ipr- 
meily; even when the medicine was on^ed, the scdinient 
was small in quantity, and not constant in its .appearance. 
He was now clireeted to omit the use of the citric acid, and 
oci'asionally to eal oranges and other acid fruits. He con- 
tin tied th is plau until the beginning of April 1813; his urine 
was then qui;e deer, and he had no symptoms oftlisease. 

Case 3. Ip the inonlti of October 1811, a gentleman, 
thirty-four years of age^ informed me, that he hud observed 
a while clepoBti in his urine, during the wholc'^of the pre¬ 
ceding siimincf. He had taken considerabh quantities of 
soda water, which he thought increased the w&'diment, and 
alkalies in any other form produced a very ubvions aggrava¬ 
tion of the complaint. 

His urine was at all times clear when voided; but after a 
few hours, a white powder was observed to separate from 
it, and a film of crystalline matter formed upon the surface. 
The i'ortiicr consisted of phosphate of lime and mucus, the 
latter of the ammoniaco-magnesian phosphate. 

He was directed to take one drachm of muriatic acid 
properly diluted, at divided dose’’, during the day; and it 
was proposed that he should pursue this plan for a week; 
but it was discontinued on the third day on account ofita 
acting upon the bowels, and producing a frequent desire to 
make water*. 

On the loth of October, he was advised to take two large 
glasses of lemonade daily, and to substiiute claret for port 
wine, a pint of which he was in the habit of drinking daily. 
Under this treatment the symptoms produced by the mu¬ 
riatic acid subsided; but the appearaiice of the urine waa 
not at first improved. . 

On the 20 tb, the film of triple phosfmale formerly eoil- 

^ • In this and other instances the sulphuric and nitric acids were occa> 
•ionallv substituted for the muriatic; bul»^e^jivere found equally inad- 
(ni.isiblc. 

VqI.42. No. 187. Nov, 1813. Z staiitly 
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stantly observra in the urine liegan to decrease, but the'^ 
White sand remained as abundant as before j he was there-* 
fore directed to take twenty grains of citric acid twice a day, 
and to continue the use of acid drink as formerly. 

The additional acid al first,disagreed with the bowels j 
btit thia'effect soon ceased, and the sediment was only ob¬ 
served in the urine voided in the morning; he therefore 
look another dose of the acid every night. This plan 
was pursued with little intermission until the beginning 
of December': the deposition of the phosphates gradually 
ceased, and he reipained in perfect health until the middle 
of May-1812, whim after violent exercise and taking more 
wine than usual, the white sand again made its appearance 
in great abundance; his stomach became extremely irritable, 
and the acids, which he had before employed with success, 
brought ^ considerable irritation in the bladder. The ad¬ 
dition of ten drops of laudanum to each dose of the citric 
acid prevented this effect, and he was thus enabled to con¬ 
tinue the acid, which in a fortnight relieved his complaint. 

This gentleman informed me, that whenever he omitted 
the use of aivjtcid diet, or took much wine, especially port, 
his urine deposited the white sand and mucus, for two or 
three successive days. 

Case 4. A gentleman, eiohty years of age, who had 
twice submitted Jo the operation for the stone within five 
years, voided with his urine considerable quantities of while 
s^nd and mucus. 

From the age of this patient, and the account o^his case, 
there appearen little doubt tliat the calculi had been formed 
in consequence of a diseased prostate gland, in the manner 
described by Sir Evtrard Home*, and on examining them, 
they were fucind to contain no uric nucleus, nor indeed had 
there been any symptoms of disease in the kidneys, at any 
previous period. 

Tliis gentleman iiad been in the habit of taking soda 
water, from which he was now desired to abstain, with a' 
view of putting him upon the acid plan of treatment. He 
w'as ordered to take eight drops of muriatic acid three times 
a day in two^nable spoonsful of water; but the third dose 
produced so much irritation in the bladder, and consequent 
increase of his symfitoms, that it became necessary to adopt 
another treatment. 

Lemon juice, or a solution of the pure citric acid, when 
given in quantity su^ie«t to produce any change in the 

^ Practical Observations on the Treatment of Diseases of the Froscate 
eland, p. Sd. 
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ap]>earance of the urinej had the same effect as the muriatic 

As water impregnated with carbonic acid could not be 
procured, he was directed to dissolve, in sepaiatc portions^ 
oK water, twenty grains of citric acid, and thirty grains of 
the crystallized carbonate oi potash, and to take thehiised 
solutions, during the effervescence. Iliis quantity was at 
first only taken night and inorning ; but as it agreed per¬ 
fectly well, it was afterwards repeated four and five times 
daily. Under these circumstances the appearance of. ihc 
urine was soon improved, and both the mucus and the sand 
were considerably diminished in quantity In six iweeks 
the urine, when voided, was transparent; but a consider¬ 
able deposition of the phosphates look piace, when it bad 
remained for some hours at rest. In this slate he left Lon¬ 
don, and has since inlormed me, that the sediment giadually 
diminished under the use of the carbonic acid, that, his 
urine is never turbid, and that the irritation in the bladder 
has entirely subsided. 


It did not appear necessary to detail the nii^iuiae of the 
above cases; they have been selected w'ith a view to eluci¬ 
date the treatment of the di.scase, as far as it depends upon 
chemical principles, and to furnish the data upon which the 
following conclusions arc founded. 

). That where alkalies fail to relieve the increased secre¬ 
tion of uric acid, and to prevent its forming calculi in the 
kidneys, or where they disagree with the stomach, magnesia 
is generally efl'ectual, and that it may be persevered in foi a 
considerable time without inconvenience, where the ten¬ 


dency to form excess of uric acid remains. 

2 . ' When the alkalies, or magnesia, are improperly conti* 
nued, after having relieved the symptoms connected with 
the formation of the ri d sand, or uric acid, the urine ac¬ 
quires a tendency to deposit the white sand, consisting 
of the aminoniaca*inagiiesian phosphate and phosphate of 

3 . ’The mineral acids (muriatic, sulphuric, and nitric.) 
diminish, or entirely prevent the deposition'Of ttie phos¬ 
phates ; but are apt to induce a return of the red gravel. 

4 . That vegetable acids, especially the citric and tartaric, 
are less liable to produce the last mentioned effects, even 
when taken in large doses for a long time; and that cai- 
bonic acid is particularly useful iu, ca;^s, where the irnlab-e 
state of the bladder prevents the e.xhibition oi other re- 

nredies. ^ tv \r , 

2 2 
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% Notes tfnd Olservaiims on the fourth^ fifth and part 
6f the sixth Chapters of Mr, Robert Bakewell's “ in- 
troduction to Geology—embracing incidentally, several 
new Points of Geotogical Investigation and Theory* By 
Mr* John Farsy Sen,, MineiS. Surveyor* 

To Mr. Tilhch. 

Sib,—Tn tratismitting to you, the second division, which 
in order to suit the convenience of your work, has been 
made, of my Notes and observations on Mr. Bakewell’s re¬ 
cent Geological work; 1 beg the liberty of mentioning, 
that since the firsindivision was sent, 1 have had an oppor* 
tunity (for the first time) of travelling across, and seeing 
the Polesworth Coal-field 260, herein), and that part of 
North Wales between Holywell and Bangor, and of making 
a sufficient stay in Jlnglesea, to have become pretty well 
acquainted with its Limestone Rocks, particularly those 
which form a Trough, on the coarse Slate, across the Island 
from Red-wharf Bay un the N£ to near Matidraeth Bay on 
the SW, and with the Coal-measures in this Trough, from 
ne'af Ceint, southward to near Bodowen, but particularly 
with that part of them, near Berw, in which Holland Grif¬ 
fith, Esq. has an interest, part of whose Coals have for a 
considerable time past been advertised for letting, in con¬ 
junction with those of a neighbouring proprietor. 

1 mention these circumstances here, in order to account 
for several interlineations and additions to my written 
inJuIy last, which I have lately made or intend tojmke, par¬ 
ticularly as to whin-dykeS, pages 106 and 108 (or Mr. B’s 
Geology), Goafpages 108, 275 and 285, Conglomerate 
and coarse Gritstone strata, with Jasper fragments and Rocks, 
&c. p. 202, Limestone Strata, p. 295, Granite and Serpen¬ 
tine, p. 296 , and perhaps others. Hoping that my eilmple 
may stimulate others of your Readers, to communicate 
through your work, the ohervalinns they may have oppor¬ 
tunities of making on the British Strata, 

1 remain, sir. 

Your obedient servant. 

Upper Crown-itreet, Westminster, JOHN FaKEY Sctt. 

15tb Nov. 18i3. 


Notes, &C, 

P, 85,1. 8, waler-wor-n pieces*.—* Query see my Note on 
page 44. 

87,1. 3 and 4, sixty degrees*.'—** See ninety degrees or 

near 
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P.87. near it, at page 268, and “ an oppdsite direption,** 
in P. M. ];i. p. 47, also my 2d LtUer, p. 116. 

1. 4, the princip?! seamf.—t This might stem to re« 
assert the stratification of the Cbarnwood Slate^ 
P. M. xl. p. 47, without a retereuce to page 288; 
see P* M. xxxvii. p. 442, and Hep. i. }55. 

89, 1. 15, basis of clay-slate^.rr-* At page 359, Mr. B. 
defines Wacke to be, “ an earthy kind of Basalt,** 

90.1. ifi, water-worn fragments*.—Query?, see my 

Note on page 44. 

p2, 1. 19 , nowhere exposed*.—-*Rep. i. 280,Phil.Trans, 
1811, and P. M. xxxix. p. 2^ 

1. 21, same kind of Limestunet.—t In a large pro¬ 
portion of the cases, ^ which Mr. B. and myself 
are found differing in opinion, the cause thereof 
may he trace^l, to that very erroneous, and dan¬ 
gerous dogma of the Anglo-Wernerian Theorists^ 
viz. that the kind of stone or mineralogical chu'^ 
of a substance, will, by help of ** thp 
Geognosy,’* determine its priority of formation 
to others. See.; or in plainer terms, will fix Its 
place in the series of strata; but which Smithian 
observersf well know to be untrue. • 

Whenever I piention herein, the opinions of 
that very able Mineraloght, M. Werner, or the 
Wernerian doctrines, I wish always to be under- 
^ stood, as speaking of what his disciples have pro- 
A, mulgated or published, as his doctrines, in this . 
country; except,as far as i hey can be gathered from 
a very vain and unphilosophical perhirmance (see 
Mr. 13's Note, page 229) written in 1791, under 
the title (»t' “ The new 'fheory of.the Formation of 
Veins,” by M. Werner, and which was translated 
into English in 1 809:—when his many zealous 
Disciple's can give u* other English translations, 
perhaps it will be more generally seen, than at 
present, that his “ admipng pupils” have greatly 
over rated the talents, of this “ greatest of Geo- 
gnosis,** 

93.1.1, and Westmorland*. — * The Limentones of 
Westmorland and Lancashire, ajipcared to me, to 
have no similarity to those of the Peak ot Derby¬ 
shire, as mentioned in my 1st Letter (p. 59), see 
P. M. xxx'x. p. 427, and vol. xl. p. 53. 

], 6, sandstone f.—t Every practical Miner in Derby¬ 
shire, used to the Ist Limestone Mines, would 
Z 3 tell 
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P. 93 . tell Mr. B., as Mr. Whitehurst, Mr. Pilkington, 
M. St. Fond, Mr. Mawe, myself and several others 
have written, that Shale^ an argillaceous stratum, 
and not Sanestone^resls on the upper Limestone 
of the Peak: in Lancashire, and I believe in West¬ 
morland also. Red Marl, covers the uppermost 
of the two adjacent Limestone Rocks;—the third 
and still higher Rock>underlieiLig the Coals, I had 
no opportunity of approaching, w'hen in that di¬ 
strict. See Rep. i. SpSNole. 

97 , Plate 111. fig. i. see p. 315 and 320.—Fig. 2 , see 

p. 124.—Fig. 3, sec p, 2 bG, and my Note on 
page 43*. 

98 , 1. 10 , flat over these*.—* The experiment here, with 

Rooks, is a re{#escntation of no instance in re¬ 
gular stratffifafioUf which I have any where seen, 
or believe to exist; Gravel and Gravel Rocks, 
commonly form such “ unconformable” masses 
on the ends of shat a y (as observed in my Note oii 
p. 45 ) but no others, 1 believe; that the Clee 
IJill Basalt, or .lewstone, does not so overlie, I 
ftcl partly confident, as is I suppose represented, 
in Plate ill. fig. 2, but which is not clear, from 
the confused account thereof at page 124, since 
the blue mass, may bcj^iipposed to he in the back^ 
ground, instead of direfitly over the face of the Scc- 
iion coloured yellow and brown. Air, B’s surprise 
expressed at meeting with a hummoc^pf Basalt, 
intersected, in common with the strtjta beneath 
it, with a Basalt Vein or Whin-dyke, shows, I 
tliink, that he is but little acrjuaintccl with the 
facts of the Forth and Clyde Coal field, where 
such hummocks, and dykes too, are vt^ com¬ 
mon, or with the Hawley ilills nearDudldHWhich 
Mr. Keir has d» senbed, Mont. Mag; xxviii. p. 35, 
or Will. Min. Km. 2d Kdit. ii. 279, and i. 6G and 
123, Jkc. 

When atithe C!ee [lills, I saw or heard from 
the practical Men, who gave me accounts of their 
sinking, of none ol tlie “se\era! small Coal - fields,’* 
incnlioiu'd p. 124, but perceived, the southern end 
of one large dejtrcssed luimmoek or 'i'roiigh of 
(^»al-iTica-,ures, capt by conformable” Basalt, 
and underlaid by the uppermost of the three Lime- 
sStonc Hocks (as mentioned in my 1 st Letter, p.53): 
the inidcilcniost of which, 1 think I could trace, 

from 



Mr, Farey*s Notes on Mr, BakewelVs Geology, 359 

P. 08. from within a Mile or iwo of Ludlow, to Lattlfeg- 
ley (mt nlioncd by Mr. B. page 297 )» thence to 
near Brecon, where I have traced it for some 
Miles, I think, tipd tH^nce to the shore of the 
Bristol Channel at Llansiephen and Llaughern, 
whore Mr. Smith has, I believe, observed it. 

100 , 1. 3 and 4, Markfield knowl *.—* See p. 29 I, and 
Markficld Windmill Hill, in Rep. i. 43 and 144. 
106 , 1. 1 , balls fall but ^'.—* As at Long-lane and Knot- 
Low, Rep. i. 278 , 8 cc. At Pentre-Berw, 2m, SSE 
of Llangefni in Anglesca, F lately observed the 
same thing, .in a decomposing whin-dyke. 

1. 3 and 4, similar structure'{'•-—t Sienitc on Mount 
Sorrel Hill, P. M. xxxv, p, 2 fU). 
lOS, I. 8 and 9, the same fine of longitude^.—* Some 
latitude,of expression, is certainly taken, in saying 
that these places are nearly on one meridian, espe¬ 
cially if Bath is near their ranee, as supposed in. 
page 305, in order to account for the heat of its 
Springs, by the aid of this vast train of lava I f 
Mr. B’s e;cneral inference as to the noilhern and 
southern direction <'f Basalt, is not borne out by 
British facts, since the iinJst considerable Basaltic 
range known therein, strelphcs nearer to east and 
u vst than to any other of the eight principal points 
of ihe compass, viz. from near,Montrose on the 
Oennan Ocean, to Dumbarton on the Clyde, in 
Scotland, and forward-, T believe, to Antrim in 
Ireland, as mentioned in mv first Letter, p. 5J. 

1. 19 , north and south f.—f This general remark, I 
beheve a'so to be unfounded, at anyi-rate the Dyke 
mentioned at p. 123, the longest and most re¬ 
in,irkable in England, has been traced near GO 
Miles, almost in an east rm/direction ; I 
have seen it at Silbovv-Cross in the Road to 
Wbilby, and believe that it proceeds forwaids to 
the Sea Coast; at its western end, it intersects, 
and ih lost m. the urcat basaltic mass, near the 
head of the Tecs, as I Icarm-d fn)m M«. John 
Bird, an aitist ai Whitby, and a very attentive 
observer of Geological pbienomena. 

In ih(* I&k- ot Anglesca, 1 have had an ojtpor- 
tiiniiy, since the above was written, of tr.tcing 
two very considerable Wbin-iKkes, and of seeing 
, two svnallcr ones (in the face ol' the Lime Quarries 
at C^ibor, i/ii. W of Mocl-y-don Ferry), all of 
Z 4 which 
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P. JOS, which ranse about JVNJV and ESE. The most 
considerable of these DykeSj seems to intersect 
and cross all the Coal-%»ieasures, to the westward 
of PenlrC'Berw above mentioned, to c\.j^ through 
the ^Limestone Uockss which h'rm the floor or 
trough in which the Coal-measures rest (sec my 
Notes on p 5 ges 275 and 985) and to pcm traie 
the vast series of coarse Slate beneath all the 
along the course of Pentfe-Berw Brook ; and pro¬ 
ceeding thence nearly in a straight line eastward, 
for Gairwan yicha and the S side of Plas Ncvv\dd 
House, on the banks of the Menai straight, as I 
have been informed. 

Wherever I have had the opportunity of ex¬ 
amining this Dyke, it has appeared to be near 40 
yards wide, and the Basalt to be princijially in a 
decomposed stale, like very coarse brown grey 
loamy Sand, but so compact, that it can with dit- 
ficulty be cut with a spade, in the several “ Gravel- 
pits,” as they arc there called, which arc opened 
ill it, for procuring Sand to mix with Lime, w'hicli 
it occasions to set very hard in the mortar of wahs 
built therewith; many Balls and large irregular 
Blocks of black and very hard Basalt (called Iron¬ 
stone by the inhabitants) are seen lodged in or 
detached from this dyke, below Berw 

Mill. . . W . 

The other large Dyke,is filled with this solid and 
durable Basalt; it intersects and crosses the Coai- 
basin, about 2|w. southward of the last, anti pa??'- 
ing close on the south side <if Pcncrug Colliery 
(Im. E of Trefdraeih Church), it appeared to oc¬ 
casion the Coal-seam therein, to he much harder 
and less inflammable (though not hy “ charring,^' 
I believe, see Note on p. 195), than in the otl^r 
Collieries on the same seam to ’’ic south-we:-i f>i 
this place, and whcr.ee this Pencrug Cori was 
called Cuinif ant; sold for the same uses, as {he 
small of theSlone-coal brought from South Wales, 
under that appellation. On the N side of Ty- 
Calch Lime Works,this dyke intersccis the Lime¬ 
stone Rock; and in its course westward, soon 
after it has entered the coarse Slate, WNW 
of Ty Caleb House, a large mass or rock of white 
Marble stands up i)i its range, above the sur- 
rouuding Slate, and which in its quality, seemed 

to 
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P. lOS. to me lo approach very nearly to the nature of 
Maiunry IMaihlc. If I mistake not, all the masses 
of white graniffar Marble, or of Breccia Marble, 

* which I fiave yet had the opportunity of examin¬ 
ing, in situ, belonged to Dykes or Veins, and did 
not form strata, see Rep. i. 413 and 414, and my 
Note on p. 73. 

113,1. £4, never visited*.—* Has Mr. B. examined any 
active volcanos^, before he ventured to describe 
Kngiand as a volcanic Country, p. 306, 307, &c. 
and to aflriglu our ancient Ladies, with the im¬ 
pending fate of the Matrons of Pompeii and Her¬ 
culaneum, by the sudden activity of the dormant 
Volcanos, which occasion (he says) the hot waters 
of Bath, Bristol, Matlock, Buxton, &c.!! 
il6, 1, 20, basaltic rocks*.—* It such Rocks differ in no 
essential particulars frpm other regular strata, as 
Mr. W iidins, a practical Collier in the verv vici¬ 
nity of Exjinhur^h concluded, Min. King. 2d Edit. 
7. 66 and 123, See., and as I maintain, after a 
more extended examination ; the second inunda¬ 
tion of the Wernerian iheory, here alluded to, ap¬ 
pears equally unnecessary and imaginary,” with 
the suhitrrancous Volcanos of Mr, Whitehurst, or 
the submarine ones of Mr. Bakewell, P. M. xl. 
^ .47, and Geology, p. 93 and 122. 
np, n IS, paitial lorrnations— * See my NqIcs o» 
p. 116, p. ys, See. 

5 23, 1. ri, interior parts are columnar*.—* The reverse 
of this is generally, if not universally true, and 
the omsidcs of Basaltic hills are often li)cally co¬ 
lumnar, where their interior has been proved to be 
homogeneous and solid, as Mr Williams has truly 
slated Min. Kin. 2 d Edit. i. 67 , f>S,f^c.and M. De 
Luc’s Geo. Trav, in France, ii. 210 . Whpn I 
viewed the curious horizontal Ilasahic columns 
in Powk hill, in 180B, and the compact ba^altic 
stratum (or ‘‘Greenstone”) in Birchhil! I'olliery, 
near and “ in the deep of it,” NW of Walsall, 
Staff'. Iconduded them to be parts ot the same 
regular sirntuni, and w'lth the lamillar and de¬ 
composing Basalt also, in Daisey-lnli, near to the 
Colliery, and the perusal of page 392 in your 
xlth vol. has not in the least altered this opinion, 
see my Note on p. 315. I have been told, that 
regular Basaltic strata occur also in the Beiiv onh 
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P. 123. Coal-field, mentioned by Mr. B. pp. 267, 285, and 
290 ; but at page 134 and 155, he rejects the 
floetZ'trap formation,** as a useless distinction. 

124.1. 9» towards a centre—* See Will. Min. King. 
2d Edit. ii. 288; the dips of the CJee-hill Coal¬ 
field, are probably pretty uniform towards the 
middle of the Trough {see Plymley’s Report, p. 61, 
and your xxist vol. p. 365). Sec other notes ap¬ 
plicable to this page, on jiage 98 . 

125, 1. 10, Cockfield fell*.—* See this grand English 
Whin-dyke mentioned, in my second Note on page 
108. 

I. 15, into soot f.—f Observations and descriptions, less 
tinctured wiih theory, than here ami p. 124, 209, 
&c. would, r believe, present a different view of 
the case. In South Wales, w'hole strata, where 
Basalt is not near, seem to me, to be exactly like 
the “charred Coal,” found under Mr. Keir’s House, 
wdiich he gave me specimens of, in lo08, when 
cursorily viewing the Dudley (yoal-tlcld (sec 
p. 148), and nearly similar to the Culm” of 
Anglcsea, sec my Note on p. 108. 

Piactical men, to their cost know, and often 
r.ieet witli, defective or alUrcd parts of their Coal- 
seaitis; sometimes where faults (whatever filled 
with), may be supposed tu occasion them, and 
often, where no vi&ible cause has bee|^iscovcrcd, 
and partic ularly so, in the Coal wl^llll, to which 
Mr. has particularly alluded in pages 18 and 
i3{), as the Maps of utulergroimd workings,in the 
pos'Cirsion ( t Edward Maniinalt, Esq. might have 
shosvn to Mr. B. And after all, what stratum, 
when traced through a sufficient lencth of its 
course, and well explored, is found free from as 
great local anomalies, as those patches of “ sooty” 
or “ charred” Coal exhibit ?. 

tc6. 1. 23 and 2J, brass lumps*.—* Rep. i. 218. 

130.1. 13. !. Siliceous sandstone'*.—* The different 
Red Marls in England, and their locally imbedded 
Giilsiones, £cc, (Rep. i. 146, Phil.'I'l’ans. IBI1, 
ami P.M. xxxix. p. 2<), and xl. n. 50 and . 53 ), seem 
to be inehided by Mr. B. in this “ formation,” 
(if bib System, seepages 134, 136, 174 Note, and 
S 67 . The many important C/ay and Saud strata 
of England, sce:n also forgot in this 5th class of 

his 
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P. 130. his new System, as observed in niy second Note on 
"p. 60j Mr. B. seems, in forming this Class, to 
have been rather too “ well educated,’* see his 
Note on p. 333. 

135, 1. 1, been found under it*.—* “ lied sandstone, or 
sand-rock,’" in this case, evidently refers to (he 
difiercnl lied Mail strata, in or below the middle 
parts of the British senes of strata, as observed in 
iny 2(1 Letter (p. lOl); and although the practical 
(Colliers of the A^hl)y-tle-la Zoueh Coal-/icld, 
and of some others ])crhjp'=, surrounded in whole 
or in part, bv J'anlfs, which hav^ elevated their 
(denuclalcd) Coal-measures, from too great a depth 
to be icaebed under the Marl bevond the fault, ^ 
(see my Note on p. 1^2, and Hep. i. I7‘i) may 
believe, and maintain with Mr. B. (sec also pages 
134, 2GS, 273,&c.), that ^‘Cofilis nevci found tin^ 
der the Rod- Marl ” {or red Sandstone), and may, 
as the Writer mentions in page 232 of your pre- 
.sent volunre (perhaps Mr. Jameson) ‘^consider it 
madness to seek for Coal, in districts composed 
of red sandstone,” or red Marl; yet in Somerset¬ 
shire (as well as in Lancashire, 1 believe, Mr. 
B. Iiints, p. 135), the fallacy of this old rule has 
long heen known. [Jnlil about 50 or Co years 
ag(., all the Coal-pits to the SW of Bath, had 
Slialv, Bind, and Grit beds onlv in their sinkina:s, 
it was then confidentlv aseer^ed, tlut the Rcd- 
groiuul or Marl to tiic Last of tlicm. entirely ^‘ent 
olf” all the t.!c)a!-inca‘'urr‘s (see Mr. IBs pa<ves 
13 t, J73, c<c. and your J0.5lh page, Note): 
i)iif a practical old man, ofllie name ol' B.vs/r, from 
an aliennvc exaniinaiion of liie edges oi the strata 
in liie giillics to the easuvaid, discovcrctl, and 
mniniamed, that their (’oal-ineaMires rcgulaily 
tindcrlaid the led gmuiid l'> the Last ; rm.i in the 
pioce . ol the u(u kli'.C'. and sinkni'-'- of deeper 
J'li', a*- -tcaiii lieeanc: more general, his 

(ipinion has iiecn iiillv i-imtirnieil, and gjeat nuni- 
bcr& o! Coa!-pil', in diliirent va!le\s, helween 
jj.'!-:eij)i with Lias, (,nul even witli 1 hith .-tone 
on this, in s.oni'* insiancch) ha'C since heeu sunk, 
ihroiioh cunsidcr.'ihle tlnekncssc'. ol Bed Ixlarl. 

'I’hcse facts, induced the Inal in a dtcj''^alley 
to the north ofilK'sc. at Balh-La'-ton, whieli I have 
mentioned. Rep. i. J )G, and which ha- since been 

ab.incloued, 
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P. 133, abandoned, on two diflt’rent accounts, as 1 have 
heard; viz. the vast quantity of water they met 
with, and the certainty almost which appeared, 
that it the pumping here was continued and the 
Pit deepened, that the important hot Springs at 
Path, would be diverted thcrebv, and cease to 
flow! 

On the well ascertained fact,that Coal-measures 
do frequently, if not constantly in England, occur 
beneath the upper or marlcy Fled of Mr. Mushet, 
P. M. xl, p. 53, at no vast distance below the 
Lias strata, a scheme has lately been entered on, 
under Mr. Smith’s (hrection, to search for Coals 
wilder the Red Marl, at Compton-dunden N ©f 
Soincrton, winch if artended with success, can¬ 
not tail of proving highly beneficial to all that 
part of England. 

138, 1. 24, strata of Marl*.—*These Polish Marls, hold- 
ing organic remains, arc probably those of the 
Paris strata, and not the Cheshire; for though we 
were uiitoh.i, witether springs or beds of Salt any¬ 
where appeared in the bastn of Paris ? (as it has 
improperly been called, and said to have been the 
Toccptacle of J'resh w-alcr Lakes) P. M. xxxv. 
p. 134 N ; yet M. De Luc tn his first 'I'ravels on 
the Continent (just published) vol. i. p. 328, 
mentions two mounts of strata nea^uiunburg, 
in a vast plain of sandy alluvia, wtih flints, one 
composed of Chalk and the niherof (iypsiimjthc 
latter accompanied by a Spring, which supplies 
the Sall-w'orks there I 

In p. 269 , M. De Luc mentions another emi¬ 
nence of Chalk in a very distant part of this same 
alluvial fimly plain, near Aix-la-Chapelle: both, 
of w'hich appear to me, to be hfled pieces of tlie 
Chalk Strata, like that at Windsor, whereon this 
truly veteran Geologist now lives, P.nd not merely 
hummocks^ or parts remaining, of the “ dissolvtd 
strata of chalk,” as is constantly assumed in his 
account of this vast plain, in the present two 
volumes, and in that published in 1810, which is 
reviewed in your xxxviih volume, and this sub¬ 
ject noticed at page 50. 

These raised pieces of Chalk and Paris-Gypium, 
&c. in Germany, give greater probability, to my 
supposition^ of the Chalk strata underheipg all 

the 
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P, 138. the central parts of Europe, mentioned in your 
xxxviith vol. p. 442. The Wilicksa salt strata» 
seem also lo me, to agree with those of Paris^ 
Kir. Geo, Ess. p. 3?3. 

139,1.6, in Norlhuinberhiid*.— *10 Biriley Colliery 
in Durham, about the year 1/85, a Salt spring 
W'as cut, at 140 yards beneath the surface, from 
whence, for some year? past, i lOO tons of Salt 
have been made annually, see Mr. Bailey’s Report 
p. 47- 

1 . 8 , under the surface*. — * The Spring here al¬ 
luded to, is in the Warren-hill Colliery {Ren. i. 
213), and bcside^ issuing so much lelow the level 
of the Sea, it contains one half more salt, in a 
given weight of water; its produce being of 
salt, and that of the sea ^^th, according to Kir- 
wan. TheHtuation of this salt Spring, is f be¬ 
lieve, near to the great Fault which surrounds the 
Ashby dc-la-Zoiich Coal-field ; beyond which (in 
the Red Marl, as I understand) Im. W of Donis- 
thorp, on the N side of the foot-path toOverseal, 
is a Spring on the surface, in Sir Francis Biirdctt’t 
Estate, nearly as Salt as that above mentioned^ 
and as another Spring which oozes into Donis- 
thorp Colliery (Rep. i. 196 and 503), accom¬ 
panied by hydrogen gas and a hissing noise, above 
80 yards beneath the surface; but in which last 
Pit, it soon becomes mixed with fresh water 
from nearer the surface, and appears less salt, 
than in Warren-hill Pit. 

Ill, 1. 6 and 7, never lound upon it^'.—•This is not 
literally true, even of the 1 st Grit Rock or proper 
“ Mill-stone Grit** of Mr. Whitehurst, because 
of the pcrlect though very thin Coals, in the 
Limestone Shale, Rep. i. 234; and the 3d Grit 
Rock, often proves even coarser-grained than the 
1 st, and was mistaken for it by Mr. Whitehurst, 
in Chatswurlh old Park (as 1 have shown, Rep. i. 
1 f8) where three Coal-seams underlie his mill¬ 
stone Grit 1 

A not less striking proof of the impropriety of 
this hasty generalization by Mr. W. and rejieated 
by Mr. B. occurs on the Green andTinkers-knowl 
Commons in Tansley ; these being near to the line 
of Mr.Whitehurst’s Section in Plate IV, of his ls( 
Edition, where the 1 st Coal has long been occa¬ 
sionally 
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P. 141. sionaliy wrought (Rep. i. J 2), under a very coarm 
(and I beliere an accidental) thick ^Gritstone bed, 
in the 1 St Coal Shale; which circumstance escaped 
my notice, until my Ashover Survey, wherein I 
found, other occurrences ol a coarse Grit bed, in 
the same part of this 1st Coal Shale. 

143, 1. 21 and 22, no connection with any other*.— * If 
by this expression is meant that the' surfaces or 
basset edges of Coal-strain, cannot now be traced 
in connection on the siirj'ace between one Coal- 
" field and another, it is perfectly correct: but if it 
is meant thereby to contend (and by nearly similar 
expressions in pages 134, 2G8, 273, &c.) that a 
connection did not once exist, between several 
Coal-fields, now separated, Amust beg to dissent, 
and maintain, that bedbre lUp dislocations of the 
strata iiappencd, which threw up (comparatively 
' at least) great thic knesses of strata, that have since 

been demulated and are gone, from off the interven¬ 
ing spaces; or which threw clown (comparatively) 
the large intervening tracts of strata, st) that not 
only the Coal-seams tin mselvcs, but the wliole of 
the Coal-senes are sunk, below practicable mining 
depths, and arc c(mse(ji:c.nily unknown, that se¬ 
veral of the Coal-fields ilid then connect; the 
SLicceS‘'ion of the strata that do exist on the sur¬ 
face, between and around these Coal-fillds, will 
1 ibtnk prove it, as well as the successions or 
sinkings, in the Coal-measures themselves, when 
due allowances are made, for those variations in 
thickness and ytiaHtyf in the individual strata, 
which so ficquenily happen, within each Coal¬ 
field, of any considerable extent. 

Mr. Kdward Marlin, Coal-Engineer of Morris- 
toivn near Sw.an.sca, in South Walesf was brongbt 
up and first practised his profession in \\io 7Vlute~ 

' hnveji Coal-field, in Cumberland, and is perfectly 
acquainted with the strata of each of these very 
distant Fields. When this gentleman was in Town 
in April 16i)6, and had drawm np the Paper which 
appeared in the Phil. Trans. 1806, p. 342, (see 
also Williams's Min. Kin. 2d£d.ii. 291 ) describ¬ 
ing the South-Walc.s Coal-basin, I had a great deal 
of interesting conversation with him on the sub¬ 
ject, in which he slated, and mentioned numerous 
facts in confirmation of his opinion, that the Coal¬ 
fields 
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P. 142. fields of South Wales, aird Wliitehavenf, arc de¬ 
tached {)arts of the same strata; see my Note on 
page 13d. - 

143,1. 2, fresh water miiscle-shells’'^. — * The Muscles 
in Coal-measures, which I have seen in great 
numbers, ire all of them, so much less than our 
Pond Muscles, that were there no other marks to 
distinguish them, they ought, for Geological pur¬ 
poses, to be considered of different species, and 
not confounded under one name. But Nautili,' 
Anoinia, &c. occur in the Derbyshire CoafjStrata, 
P. M. xxxix. p. 35'2; and in the Coal .strata NW 
of Whitby, many Shells occur usually denomi¬ 
nated Marine; and above the Coals in Sutherland, “ 
the numbers ^d varieties ot these arc so very gfeat, 
P. M. xxxixil^. 337, that we ought no longer to 
hear of “/reM-wo/er productions,” as characteriz¬ 
ing the Coal strata: see my Note on p. 6o. 

[To be continued.] 


LX. A short Account of some Discoveries in Chemical 
Pkilosopliif, By Ez. Walker, Esq* 

yV.LTHOUGn greater improvements have been made in che-*' 
mistry, within these last thirty or forty years, than during 
many ages before, yet it still remains in a very imperfect 
state. No regular theory has yei been invtfstig.atcd, from 
those new discoveries, by which the various chemical pliEc- 
nomcna can be explained. ^ 

Hence it appears, that chemistry is now exactly in the 
same state that astronomy was before the days of Kepler : 
it consists of a very valuable and extensive collection of 
facts] but that universal law, which governs all chemical 
phsenomena, still remains undiscovered. Some chemists 
of the [\jesent clay treat the idea of such a law as chimeri¬ 
cal ] but so far as wc are acquainted with the operations of 
nature, we find that they are not produced “ by partial but 
by general laws.” 

It is a truth well known, that the same power, which 
causes a drop of rain to fall to the ground, extends its in¬ 
fluence to every panicle of matter contained in llie remo¬ 
test planet in our system. And by reasoning from analogy 
we may infer, that the feeble light of the glow-worm, the 
vivid flash of lightning that illuminates our hemisphere, 
the first increments of heat, the most intense fires, the re¬ 
spiration 
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tpiratton of animait, the growth of plants^ and various 
other phsenomena in nature, may be so many cfiects pro¬ 
duced by the same universal cause; and this cause may oc¬ 
casion the particles of matter to act upon one another so as 
to produce all the various changes which constitute the 
science of chemistry. 

If the nature of combustion was clearly undersiood, the 
philosophy of chemistry might then be erected upon a solid 
foundation. But this grand operation of nature still re¬ 
mains unexplained in a clear and satisfactory manner, not¬ 
withstanding the various hypotheses that have been in- 
ventei^by the most learned philosophers. 

Tltose who first attempted to explain the phaenomena of 
combustion, supposed iltat a certain elementary body 
called fire existed in matter, which possessed the property 
of devouring certain other bodies. 

Other theories have since beq^ounded on difierent 
principles; as, 

I. On the ether of Sir Isaac Newton.-^-2. On the spirit 
of saltpetre of Dr. Hook.—3. On the phlogiston of SlahK 
On the latent heat of Dr. Black.—And Sthly, Lavoi¬ 
sier founded a theory upon the absorption of oxygen by a 
combustible body. 

“ But at present, in consequence of the recent and un¬ 
expected Galvanic discoveries, the Lavoisierian theory stands 
a considerable chance of being new modelled, if not in a 
great measure overthrown. Several important and neces- 
«ary modifications have already taken place, and others not 
less important will probably follow*.*' 

Sir Humphry Davy supposes, that the phaenomena of 
heat consist of a vibratory motion of the particles of heated 
bodies f. ^ 

But as we are not informed what force or power acts 
upon the particles of matter, to put them into a vibratory 
motion, this hypothesis seems to be as inconclusive as any 
of the preceding. 

There is, however, a great number of chemical effects 
which are produced by the same cause; and as combustion 
is one of them, this cause, therefore, is an interesting sub¬ 
ject of inquiry. 

When a Leyden jar is charged it contains two invisible 
fluids, one on the inside and the other on the outside; and 
as these fluids are of such a nature as to produce no effect 

* Edinburgh Ency. vol. vi, page 8. 
f Davy’s Elements vf Chemical Philosophy, p. 9S. 

upon 
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imnn the rtiost delicate balance, they may be deemed im- 
ji'jM.'kiablc. 

W'luii a communication is made between the inside and 
tile oil Kill-:* of a clianjed jaP, bv some conductor of eleclri- 
cir . is jiroduced. Ttiis w’ell known experiment 

fih'iws, ilhii tht'-'C jwo uivisililc irnpondordble fluids, which 
are gcuerali', e tiled positive and negative electricity, are the 
very ('ifincfits a/’ com!»/st}on. 

Now, as'.he electric machine creates nothing, these fluids 
become an important subject of investigation. ' 

A Levdeii jar cnmiot he elnrgcd when all oon’iiiroication. 
is cut otf between it and ilje cavili, nor unless it has com¬ 
munication, at the same time, with'he aimospheie. Now, 
from these ouquesiimiablc firtt'. ita[>pears that one of those 
fluids is derived from the atino.^phere, and the other from 
the earth, ^ 

Oxygen and hydrogen gases are diffused throughout all 
nature, in great abundance, hlore than Oiie-fitie. of tlie 
atnius])here consists ofo.wccr. gas. -''d tb:'" gas found in 
the interior parts of llic earth, formally called Inriarninable 
air, is hydrogen gas. 

Oxygen gas is composed of oxvgon, which is an invisible 
impoiulerable active tlemmt, united to a ponderable base. 
Hydrogen gas is composed of an invisible and imponde¬ 
rable element, united to ponderable matter*. 

N ow, when a JLe\'dcn jar is receiving a charge from an 
electric machine, one side of the jar rcteives osytyjii from 
the oxygen gas of the almo.^fplitTc, and the otlier side re- 
ceive^ hydrogen from the hydrogen gas contained in the 
earth. 

The truth of this theory may be proved by various well, 
known experiments. 

An electric machine acts very imperfectly vidicn many 
candles stand near it, because the candles consume tlic oxy¬ 
gen in the air. And for the same reason, all electrical ex¬ 
periments, made with a simll apparatus by candle light, are 
inconsistent with those made in day. 

It is known, that, by concentiating the solar rays upon 
anybody, a most intense heat is pioduced ; and that uiniost 
all the combinations which can he etfccled by combustion, 
may be in this manner accomplished. 

“ Now the portion of solar light, which contributes to 
these eflects, must be the calorific rays j lor neither the il- 

* An tJement. is not an object of our senses, but an invisible imponde¬ 
rable power which aets on maucr; as gravity, magnctisin, &c. 
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lumins^ting nor the chemical rays produce heat, an J they < 
are, consequently, Incapable ot* exciting conjbust,ioii/* 

" To the exhibition, however, ui’^thesc phenomena in 
combustion the presence of oxygen is necessary ; for the 
calorific rays do not excite' coinbuslion in vacnoj not,iu any 
gas deprived of oxygen, even when the most inflammable 
BubsUnce is employed. The very same condition is re¬ 
quired for the excitation of electricity. Colonel Haldane 
observed, that, when the Voltaic pile was placed in vaciiOy 
its aption immediately ceased; that in nitrogen gas it did 
not.Cvetipimmcnce j while in oxygen gas, or in atmospheric 
air, it acted with energy, aitd the oxygen d'l'(appeared. 'I'hese 
facts were confirmed by Mr. Davy, w'lio found that, in gas 
devoid tf oxygen^ no Galvanic electricity could be excited ; 
but it was more or less abundantly developed, when oxygen 
gas was present*.” Hence, what has^itherto been called 
positive electricity, is unquestionably the elementary or im¬ 
ponderable part of oxygen gas—one of tlie elements of com¬ 
bustion. 

Sir Humphry Davy found great difficulty in breathing 
hydrogen gas for so long a time as half a niinule. It pro¬ 
duced uneasy feelings in the chest, and momentary loss of 
muscular pow'er, and sometimes a transient giddinessf. 

And some persons have experienced gidJmess, loss of 
muscular motion, and fainting, when standing near a 
powerful electric machine while in action f. 

When an electric is strongly excited, it causes the sensa¬ 
tion of the spider’s web upon the face brought near it§. 
And in coal mines highly charged with hydrogen gas, the 
w'orkmen always experience the same sensation. 

” Now from these facts it appears, that when a portion of 
.ifir is charged with what is called negative electricity, it is, 
in fact, charged wdlh hydrogen gas. 

Qn the elemmitary principles of oxygen and hydrogen gases^ 
called posit I ue and negative electricity. 

When a Leyden jar is discharged through the air, a - 
apark is produced which sets certain bodies on fire. That 
a charged jar contains the two elements of combustion,'' 
cannot be disputed with any degree of reason, since com¬ 
bustion lias been produced by these elements thousands of ^ 
limes, without any other means whatever, except some pon¬ 
derable matter for them to act upon. 

* EHis i)n Atmospheric Air, p. I88. f Thomson’s Ohenii&tr]r,ToL i. p.34, 

} Yatntii^ on the Liectri* iluiU. $ Cavallu's Electricity, p. 408. 

The 
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The only point to he dlsrns>scd is» What arc those two cle- 
inems ? There are ii thnusaixl i|uesl:oiis ot the like nature, 
that cannot be answeaed. What is gravity, or||i^Jagneli'^nl ? 

dl vvc know of them is derived from the effects v.hich they 
produce. 

The astronomer knows how to calculate the revolutions, 
of the ccle^itial bodies to a mathematical exactness, upon 
the unknown clement of gravitation ; and the mariner can 
navigate unknown seas by his compass, without knowing 
the cause that turns the needle to the pole. And men pre¬ 
dict a thousand effects from causes equally imkno^^. 

Of the animal and vegetable klngdotns we know nothing 
but what we sec. An heconies a bird, and flies away; 
and a bulbous root, plan ctl in the earth, produces a flower 
which displays more beautiful tim& than those of the rain¬ 
bow. These phteuomtna are known to tvery child; but 
the causes or those wonderful effects are hidden from every 
human eve. In short, men reason from the ctiVcts of 
unknown causes, and act accordlnaiy " ilh iVie same con¬ 
fidence as if those causes were perfectlv undersioo<l. 

JHcnce, if vvt adopt tlic vwo invisible impondcr /.de active 
powers, collected by ihe electric machine, as ihi. •dt^ments 
combu.sliou, wc do not deviate from the hcLt modes of 
iiivestigat'ng truth. 

Lynn. Nov, Ts, ISIS. Ez. WaLKER, 

|To be continued.] 


LX I. An Attempt to determine the defijiite and simple Pro- 
portions, in vhich the amsiitnent Parts of wnorganic Sub- 
stances are united with each other. By Jagou Beuze-^- 
LIUS, Professor of Medicine and Pharmacy, and M.Ii.A. 
Stockholm. 

IV. The Carbonic Acid. 

The carbonic acid in combination contains cither twice or 
four times as much oxygen ns the base. 

At the time of iny first investigations relating to carbonates, 

I was unacquainted with \T. Gay-Lussac’s determination 
of the component parts of the carbonic acid. 1 had taken 
for their proportion 7 **56 of oxygen, and 28'41 of carbon, 
according to the experiments of iVIM. Alien and Pepys. 
My analvses did not perfectly agree with this j roporiion; 
but I supposed the cause of the disagreement lo depend 
rather on my experiments than on those of the English 

A a 2 chemists;, 
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chemists. I am however disposed to consider the analysis 
of M. Gay-Lussac as aflording a confirmation of n>y ex¬ 
periments, although the agrccnirnl is not quite perfect. 

a.) Cail'onafe of the protoxide of lead. Ten grammes 
of well dried carbonate of the protoxide of load, weighed 
while still warm, were ignited in a small crucible of platina; 
they left 6*35 gr. of the protoxide, and had consequently 
lost l*t)5 of carbonic acid. No\v if this acid, as Gay- 
Lussac has determined, contains in 100 pans 7‘i*624 of 
oxygen^lSyc have II 9 83 of oxygen for 165 parts. But 
835 of fWe protoxide of lead contain 59*7 of oxygen, and 
59*7x2= 119*4. 

1.) Carlonriie of haryta consists of 22*1 parts of carbonic 
acid and 77*9 of i>aryta; the one containing 16*05 of oxy¬ 
gen, the other 8 ’ 14 ; and 8 * 14 X2 = 16*28. 

c. ) Cnrlwiale of ihne consists of 43*6 parts of carbonic 
acid and 56'‘1 of lime: the one corresponding to 31*66 of 
oxygen, the other to 15*88; and this doubled gives 31*76. 

d. ) Oirhot/ate of soda. 1 'cn grammes of pure carbonate 
of soda, dried in the heat of melting tin, dissolved in mu¬ 
riatic acid, and dried and ignited in a plalina crucible, af¬ 
forded 10*995 gr. of muriate of soda. Since, these contain 
5*8757 gf- of soda, it follows that the carbonate contains 
4l’2i3 ])cr cent, of carbonic aeiil, answering to 29*95 of 
oxygen, while the soda gives 15*077, twice which is 30*15. 

<?.) Sifpri cdiLonntc. ff soda. Five grammes of fully sa¬ 
turated carbotvile of soda were dissolved in muriatic acid, 
in a flask which Itad been weighed, and it was found that 
2*60 gr. of carbonic acid had escaped. The remaining so- 
' lution, being dried and ignited, afl'ortUd 3*46 gr. of innriate 
4 >f soda, containing 1*85 of soda. Consequently the super- 
carbouate consists of 52 parts carbonic acid, 37 soda, and 
11 water. But 52 parts of carbonic acid contain 37*74 of 
oxygen, and 37 of soda 9 I 9 ; and 9*49x4 = 37*96. llcnce 
it follows that the soda in this salt is combined with twice 
as much carbonic acid as in the foregoing, 

f.) l^olass and ammonia also afford two salt.s in which 
the carbonic acid is combined with the base in the same pro¬ 
portions. I shall take the cailontde of anitnonia as an ex- 
antiplc. M. Gay- Lussne found, that 100 parts of ammonia 
take tip 127 ‘37 of carbonic acid in the common carbonate, 
and 254*74 in the supcrcarbonale: but TOO parts of am¬ 
monia contain 46*SS of oxygen, which doubled becomcft 
93*77, and (piadrupied 187*54. I'he carbonic acid in the 
former salt contains 92*5 of oxygen, and in the latter 185. 

All these experimciUs therefore, except the first, agree in 

indicating 
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indicating a little more oxvgen in the carbonic acid than 
the determination oF JV1. Gay-Lussac j but the variation is 
immaterial; future cxperinicuts will perhaps inform us on 
what this variation depends. In the experiment on the 
carbonate of the prptoxide of lead, the quantity of carbonic 
acid was in all probability augmented by a lillle moisture; 
for, when the experinicut is performed in a small glass re¬ 
tort, a slight deposition of aqueous vapour always appears 
in the neck of the retort, and disappears intuicdialcly with 
tile carbonic acid gas. 

It appears to me that we are right in considerii^hc car¬ 
bonates of lime of baryta, and of the protoxide of lead, as 
neutral combinations : and in order to avoid inconsistency, 
we must denominate all the catlxmate^, in which the acid 
contains only twice as much oxygen as the base, neutral 
salts, and the combinations completely saturated with car¬ 
bonic acid supercarbonales. For, if we attempt to infer, for 
example, the component jiarls of the neutral carbonate of 
soda from the analogies of the suljihates (if barvti and soda 
and llu; carbonate of baryta, we obtain a result agreeing 
with the common carbonate of soda. 

V. Tut. Acids op Phosphorus. 

The phnip/ioric acid snturales so much of any base, that in 
the plwsphulbs. as in the carlmnates, the acid contuhis exactly 
twice U', mneit oxygen as the base. 

a.) Four grammes of pliosphate of baryta were dissolved 
in nitric acid, and a precipitate was obtained by means of 
the sulphate of potass: when ignited, it weighed 4*307 gr., 
which contain 2'6S8 gr. oi baryta, and leave 1*112gr. fojrthc 
phosphoric acid in the 4 gr. Hence the pkosphalu of baryta: 
consists of l^hosplioric acid 27*8 100*0 

Baryta. 72*2 250*7 

/'.) I dissolved five grammes of pure lead m nitric acid, 
and dried the solution. The neutral nitrate of the protoxide 
was dissolved in water, to which neutral phosphate of am¬ 
monia was added: the pdiosphate of the protoxide of lead, 
thus obtained, after having been well washed and ignited, 
weighed G S gr.; and no liacc of lead was discoverable in 
the fluid by iiKans of sulphuretted hychogeu. Now 5 gr. 
of lead rcquiie *385 ot oxygen, m order to form a prot¬ 
oxide: hence 5*385 or. or the protoxide had united with 
1*415 of phosphoric acid; and the phosphate of the prot- 
Dxide of lead ccmsisis of 

Phosphoric acid . 20*800 100*00 

Protoxide of lead. 79'191 380*56 
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These results are also confirmed by calculation: for lOO 
,^arts of sulphuric acid saturate 191‘4€7 of baryta, and S79 
of protoxide of lead, and 100 of phosphoric acid 259*7 of 
baryta; whence we have 191*427 ; 2i9=259*7 : 378 51. 
The slight difference amounts only to wVb- of the weight 
of the salt. 

Now 360 56 parts of th^^rotoxide of lead contain 27*21 
of oxygen, which, doublen, gives 54*42. Consequently, 
according t(» this calculation, lOO pans of phosphoric acid 
should qcjnsist of 45*58 of phosphorus and 51 *42 of oxy¬ 
gen, Tfee late Mr. Rose found that 5 gr. of phosphorus 
absorb 5*555 of oxygen, or that 100 parts of phosphoric 
acid consist of 47*62 of phosphorus, and 52*38 of oxygen. 
If we take into consideraiion the moisture unavoidably ad¬ 
hering to the phosj)horus when it is wfighed, the analysis 
of Mr, Rose will agree very well with the com pur at ion. 
This gentleman attempted also to convert a determinate 
quantity of phosphorus into phosphate of the protoxide of 
lead, and obtained from 50 grains of phosphorus 481 of 
this combination. If this experiment were perfectly cor¬ 
rect, the phosphorus must take up less than its own weight 
of oxygen, or, calculating upon the anaUsisof the phos¬ 
phate adduced by Mr. Rose, the acid sliould conisist of 
equal parts of oxygen and of plnisphorus : so that the two 
experiments, which give 22*3 for liie acid contaiued in 100 
parts of the phosphate of the protoxide of lead, and 491 for 
the phosphate obtained from 50 parts of phosphorus, arc 
inconsistent with each other, and lose their pretensions to 
accuracy. 

With Xhe phosphorous acid I am not acqinlntcd from my 
own experience; but it is very possible that this acid also 
may be found to contain twice as much oxvgen as the base 
by which it is saturated. In this case it would follow' that 
suc4 salts when exposed to heat in close vessels, should af¬ 
ford phosphorus, and leave a neutral phosphate beljiud : 
which, according to Fourcroy and Vauquelin, is the actual 
result of the experiment; and it is not probable that so ac¬ 
curate a chemist as Vauquelin would have overlooked the 
excess of base, if the phosphites had been decomposed bv 
heat in the same manner with the sulphites. Consequentlv 
the phosphites must stand in the same relation to phos¬ 
phorus, as the hyperoxytnurntes to oxygen j [that is, with 
regard to llie operation of heat only.] 

VI. The Acids op Arsenic. 

^Yc have several good analyses of the arsenic and arse- 
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iiious acids, according to which the former contains from 
50 to 56, and the latter 33*33 of oxygen to 100 of metal; 
or the arsenic acid consists of -J- metal and oxygen, and 
the arsenions of | metal and oxygen. If however the 
composition of the latter is rightly determined, the former 
must contain, according to the laws which 1 have disco¬ 
vered, either 50 or 66 parts of pxygcii, that is, either once 
and -J- or twice as innch as the'letter. 

In order lo ascertain this point, 1 dissolved 10 grammes 
of metallic arsenic in nitric acid, evaporated the solution, 
dissolved the acid in a very little water, and mixed it in a 
platina crucible with a solution of 30 gr. of oxidieof lead 
in nitric acid. 1 evaporated the mixture to dryness, and 
ignited it; the residuum after ignition w'eighed 44*95 gr. 
Consequently 100 pans of metal had taken up 49*5 of oxy¬ 
gen. The same experiment, repeated with 3 gr. of arsenic, 
afforded 4 5 [i*45?] of arsenic acidj so that 100 parts of 
metal liad taken up 45*3 of oxygen. In another repetition, 
a single gramme of the metal afforded 1*53 gr, of tW acid. 
The experiments, which I performed in this manner, in 
order to avoid the presence of water, afforded therefore very 
different results; partly because the arsenic acid retains in 
them a little muririiic acid, w'hich is expelled with the prot¬ 
oxide of lead; partly liccause the two acids, which afe at 
liberty, begin lo contend w'ith each other in a high tem¬ 
perature for the protoxide, whence a little of the itncom- 
hined arsenic acid is decomposed and dissipated. In order 
lo satisfy myself that metallic arsenic contains nt) hydrogen* 
that could have influenced the result, I heated some of it 
with some oxide of tin in a small glass retort; some traces 
of moisture appeared in the operation, but they were loo 
slight to be estimated by weight; and in the neck of the 
retort some ar.«enious acid had been sublimed. Although 
ail these experiments afford no very accurate determina¬ 
tion of the quanlilv of oxvgen in the arsenic acid, they still 
sufhcicnlly show that 100 parts of metal cannot be com¬ 
bined with 66 of oxvgen in it, and conseqiienily that the 
arsenic acid can only contain half a? much more oxygen 
than tlie arsenions. In order lo assure myself more fully 
of the composition of these acids, I examined their com¬ 
binations with the protoxide of lead. 

Arseniie ofthp protoxide if lead. 1 dissolved 20 grammes 
of protoxide of lead in nitric acid, and evaporateS the so¬ 
lution, in order to expel the superfluous acid. The nitrate 
of the protoxide, dissolved in water, was mixed with the 
ursenite of potass, as long as a precipitate appeared ; this 
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arsenite being prepared by the solution vof white arsenic in 
carbonate ot potass, until the solution, when cooled, de¬ 
posited arseiiious acid in crystals. The precipitate, which 
was at first viscid, became a powder when heated, and was 
con!ipht«‘ly deposited. It was placed on a filter, washed, 
and well dried ; it then weighed i>9’i2C gr. When melted 
in a red beat in a small glass retort, it aflbrdcd ’GGj gr. of 
water, and of arscajpus acid. Con&cqsiciuly 20 gr. 

of the protoxide of lead riad afl'ordod 3o'Sl gr. of neutral 
arsendc. The same e.xperinient was then performed in a 
difierent manner. I carefuliy mixed 5 gr. of piotoxide of 
lead with (i of arsenious acid, and healed them together in 
a covered crucible of platina, increasing the heat slowly to 
complete ignition. The arsenite thus obtained weighed 
U‘22 gr. 

Now if 3G‘Sl parts of this arsenite contain 20 of the 
protoxide of lead, the salt is thus constituted : 

Arsenious acid .. 4.^667 lOO-OCO 

Protoxide of lead 54’333 1IS*977 

If however we calculate from the last experiment, 100 
parts of the acid must be saturated by 1 lb’J76 of the prot¬ 
oxide; so that the expcrinienls diller vciy little from each 
other. 

The arsenite of the protoxide of lead being a substance 
but little known, I think it right to make some remarks on 
its external characters. If it has been prepared by precipi¬ 
tation, the white powdery sail is perhaps the most strongly 
electrical of ail known bodies. When I rubbed a liitle of 
it in a mortar, it crac ked and flew about; and w-ht n I en¬ 
deavoured to pour it out, it remained adhering to ilic mor¬ 
tar: upon detaching It from the mortar, it spread, in falling, 
over a surface several inches in diameter. Sulphur exhibiis 
similar appearances, but in a much less consideial'.le degitc. 
The salt when fused is not very fluid ; it i.«t transjiari nt, 
and retains lliis property when cold : its colour is very 
slightly ycilow ; and if tlic lead contains a trace of copper, 
it becomes of a bottle green; but if made from common 
lilliari>c, it is quite black. If it is heated with access of 
air, some arseniems acid is disenaged, and some arseniate of 
the.protoxide is formed, which sinks in the salt when it is 
fused. 

The composition of the arscii'ann acid may easily he cal¬ 
culated from th.U of the aihCiute of ilie proto.xide of lead. 
But mv first conjecture, that it coi:lainrd, like the sul¬ 
phurous acid, twite as much oxygen as the hast- that it sa¬ 
turated, is not conlirmt’d by the investigation. For since 
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118*977 parts of the protoxide contain 8*5066 of oxj'gcn, 
the arsenious acid should, upon that supposiiiaii, contain ia 
100 only I7‘0i3fj of oxsgen to 8'3*9864 of metal j and this 
is not rcconcileablo with any of the analyses of Bucholz, 
Thtnard, and l*roust. If however the arsenious acid 
contains three times as much oxygen as the protoxide sa¬ 
turated by it, Its composition will stand thus: 

Arsenic.... 74*4% 100 000 

Owgui_ 23*53' 34*963 

And r.ii? Jetciml'uiiion agrees very nearly with that 
the chc nlfvs who hive been mentioned. 

Arsfi 'ufii if !he p.'btoxide of lend. 1 dissolved 10 gr. of 
very pu f ar<?cn' ite i-l‘ihe protoxide of lead, wliich had been 
ignited, ill diluted n.tric acid, an.' precipitated with sul¬ 
phate of ammotila. Idio clear liquid \va«i evaporated to 
drynes‘<, and ibe dry ma?s, siill acid, was dissolved in wiater. 
It left a priily considerable tpianiity of snlphaJe (»f liie prot¬ 
oxide of lead, and slill more, wa-s thrown d'w' n up m satu¬ 
rating the fiuid with cau'^iic ainmoiiia. 'J l.c prccrpitale, 
when coiiected, well washed, and ignited, wi n\iiec> i>*3‘i.0er. 
As this resuli did not agree wilh the delerinina»ions %)f 
Klaproth and Rose, 1 repealed the expern,lent with 6 <rr. of 
the avsenialc: and the sulphate, which J obtained from it, 
weighed 5*731 gr, and ‘his agrees very nearly widi the for¬ 
mer experiment. As Klaproth and Hose did not lemark 
the soluhilily of the sulphate in tlie mixture of the two 
acid<, this citenmstance was probably the reason that thev 
found the quantity of lead smaller than 1 did. For v hen I 
decomposed 10 gr. of the ar.scniate, bv means of sulphate 
of soila, without saturating the supeniuous aeid. I obtained 
only “0 042” [9*042?] gr. of ignited sulphate, which 
arrets exactly vviili the result obtained by those chemists. 
Idencc liic tirsctiiaie of ike protoxide of lend consists of 
Arsenic acid .... 29*6317 100*0 

Protoxide of lead .. 70*3683 237*5 

’ T thought it proliahle that a superarseniale of lead might 
also exist, containing only half as much of the ba.se as The 
neutral comhinalion, and consisting of the acid united with 
the ba.'-e in the same proportion as in the arsenite. 1 tficre- 
fove dissolved some of the arseniale in nitric acid, slowly 
evaporated llic solution until it crystallized, and collected 
the salt; it was iiowcvcr not such a compound as I ex¬ 
pected, but a double combination of arseniale and nitrate 
of the protoxide. It was decomposed by water j the nitrate 
was dissolved, the crystals lost their transparency, and the 

arseniale 




8^ On 4^nUt Pfoporiions* 

Areeniate fell down ai a tvhite powder: so that it seems 
impossible to olrtain a snperarbeniate of lead. 

. <j4rtenie amd. When 1 attenipted to deduce the compo¬ 
sition of the arsenic acid from these data, 1 thought at first 
th^ it could not contain less than three times as much 
oa^^enasthe protoxide of lead neutralized by it; and in 
this case more than Kalf ol it must have been oxygen. It 
could therefore only conl^ twice as much oxygen as the 
base; for 237*52 parts or tbe protoxide contain J6*981 of 
and 16'9S1 X S=33‘962. According to this caU 
eubtion^ therefore, the arsenic acid consists of 
Arsenic.... 66*038 100*000 

Oxygen.'... 33*962 51*428 

Biil 400 parts of metallic arsenic take up 34*263 of oxy¬ 
gen in order to form arsenious acid, and 34*963 x t4<= 
51*3945, which differs from the number already found, by 
*(W35 only. Consequently the arsenic acid follows tbe 
same stops, in its different states, as the sulphuric and the 
oxywmriatic acids, the oxide of iron, and the yellow oxide 
of lead. 

What dififerences however are still observable in the 
midst of these analogies! 1'he sulphites take up oxygen, 
without altering their internal compossition, and become 
sulphates. The phosphites part with a portion of their 
phosphorus, which becomes phosphoric acid, and the hy- 
peroxymuriates become muriates while they emit a part of 
their oxygen. The arseniles, on the other hand, are only 
altered in the fire by the addition of oxygen, since they 
contain more arsenic and more oxygen than the arseniates: 
but if a portion of the arsenious acid can be more highly 
oxygenized, it expels another portion, equal to itself in 
weight, from the mixture. These are appearances which 
might have been deduced from our general views, without 
the necessity of observing them. It is remarkable that all 
these double acids, derived from the same radical, have dif- 
feMUt laws with respect to their powers of saturating a given 
base. The sulphuric acid contains half as much mere oxygen 
as the sulphurous which is capable of saturating the same 
base 4 the phosphorous and the phosphoric contain equal 
qmtatities; the arsenious contains half as much more as the 
arsenic; while the hyperoxymuriatic, as we shall hereafter 
86% must contain three times as much oxygen, for a given 
quantity of a base, as the simple muriatic. 

Adtiallic arsanhts nr arsmiurets. In the sulphites, as 
weH as in the sulphates, the metal of the base is combined 
u with 
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with a minimum of s>ii1phur, in tli« superfulphaies with « 
maximum. The phosphites answer to combmationt in 
which the phosphorus amounts to once and ^ or tw'ice m 
much as in the phosphurets at a minimum, accordingly as 
the quantity of phosphoric acid, which saturates a oasis^ 
contains once and \ or twice as much oxygen as the quan¬ 
tity of phosphorous acidthat sati^^ates tttesame basis [or 
raiherthat is formed from the sani^aan'ity of phosphorus.} 
The pho'^pbates follow, in all prf)b«>illty, the same propw- 
tions as the phosphorete at a miiiimiim. We should expect 
that the same would happen in the two kinds of salt# 
containing arsenic ; but if we calculate trom the twm silts 
of lead the respective quantities of aiienic united with 
]Q0 parts of lead, we shall find, in the arsenite 67‘.578|,pi«and 
in the arseniate 29’943 of arsenic. The latter number is, 
less than the half of the former; and since twice 29‘i>43it 
59‘686, the deficiency 7*7 is exactly equal to the quantity 
of oxygen taken up by 100 parts of lead. If it is true lliat 
thearsenions acid contains ^ as much oxygen as the arsesuc^ 
and saturates a base containing as much oxygen as it¬ 
self, we must indeed never expect to find twice as much 
arsenic in the arsenite formed from a given quantity of lead, 
as in the arseniate. This made me doubt the accuracy of 
my experiments, but they have afforded me the same re¬ 
sults upon a repetition. And since any other law for the 
capacity of saturation of the acids would suppose a very 
great difference in the results, it appears to me demon¬ 
strated, that a small error in the experiments cannot have 
any essential influence on the conclusions here drawn from 
them. 

We cannot however doubt that arsenic combines with 
the other metals, exactly as sulphur does, in determinate 
proportions; for in the natural arseniurels, for example 
those of cobalt or of iron, the component parts are mani¬ 
festly always united w'itli each other in the same propor¬ 
tions. But if arsenic d«ies not follow the same progrcsitve 
steps of combination with other metals, as with oxygen^ 
such irregularities must occur, in the same manner as 1 
have shown that they are observable with respect to sulphur 
and iron, in the subsuiphate of the oxide of iron. ]3u£ theae 
irregularities will perhaps no longer be entitled to that ap-. 
peilation, if we succeed in discovering, at some future tiine^ 
the loxvest stages of combination. 

Tbpre can be no doubt that the other metals combine 
-also with each other in determinate proportions, although 
the possibility of fusing most of them together, in all 
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proportions whatever, has hitherto concealed from us what 
the projifip^cheiTiicaf proporiioTvs are. Potassimn, ior cx- 
sj^ieifsuHizes with quicksilver in two delcrinmate pro* 
of which is twice as great ait |he other; 

Manse is%lways the same combinaiihn of quicksilret; 
If a miifture of zinc and copper is exposed to 
liation at a high teniperature, it loses a part of the zinc; 
^m.the remainder"^can^pjhe separated from it, as long as 
‘air is excluded. V^cn zinc is distilled, in order to 
U, it leaves some alloys behind, from v.hich the zinc 
he expelled. AH this indicates some ducrminate 
^tiiiportions even in the conibinaiions of the met.J-^ which 
may be mixed in rfll possible quantities. We sli. ll here- 
^ef be able to compule these proportions aceoriliug to 
those of the protoxides, for the metals must combmevviih 
each other either in such proportions as to be able to take 
up equal quantities of oxygen, or that the least strongly 
fpositive] may be able to lake up 2, 3, or 4 limes as much 
as the most strongly. I had jiroposeti to make a 
seftes of experiments on this subject; but since it is diffi¬ 
cult to perform such experiments with accuracy, and they 
are expensive and tedious, and since the truth of the law is 
sufficiently evident without them, I have desisted from ray 
purpose. Since the earths must also be considered as me¬ 
tallic oxides, the same law must be applicable to the com¬ 
binations of metals and earths in crystallized minerals, or 
in all such as are formed by the operation of chemical affi¬ 
nities, so that the oxygen must determine the proportion in 
this case also : and it will be necessary that all analyses of 
minerals should be repealed and examined by this test. 

Protoxide of arscmc. I thought it probable that arsenic, 
which resembles sulphur in its stages of oxygenization, 
must also have a protoxide, containing one-sixth as much 
oxygen as the arsenic acid, that is 8*57 for JUOof the metal, 

I therefore mixed 10 gr. of melted muriate of the pro¬ 
toxide of lead with 6 gr. of metallic arsenic, and ignited 
the mixture in a small glass retort. The arsenic sublimed 
in a metallic form, and the muriate remained nndccom- 
posed. It appears, therefore, that arsenic affords no oxide 
capable of combination with the muriatic acid. 

But every chemist knows that arsenic, exposed to the 
falls into a black powder, which is no longer metallic, 
and must therefore be considered as an oxide. I therefore 
exposed two grammes of very finely powdered arsenic, in a 
•nsall glass dish, covered with paper, for two months, on 
a Stove, to a temperature between and 40° [86° and 

104°j, 
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>04®], and weighed il from time "to time, taking care to 
stir the powder. 4t the'end*of the ha4 a«at»me4 

form of a blackifih brown powder, and^hdd 
gr. Veigbt. l^e increase dufti^ TO ||tft’V[» 
mdnth was diHy *0075 gr*, and it ilien beeathe 
tiouary. Consequently 100 parts^ of arsenic had tmfted 
with 8*47^ of oxygen ; and this if]|||pearly ^J-of ^<geii 
contained'in the arsenic acid, tliE^Ppe difference dbeji|<jgiit. 
exceed half a thousandth of the weight of the 
so that we have hence a new proof that the multijil^^^. 
1 [ are only apparent, and in reality represent multiple^iliy 
6 or 12 of a smaller quantity. The protoxide of arsenic is 
reduced by heal, affording metallic arsenic and arseotoulr. 
acid. 

VJI. Tungstic and Molybdic Acids. 

Not having had an opportunity of making any original 
experiments on these acids, I shall only calculate their cofpV 
position from the analyses of MM. Bucholz and Klap¬ 
roth. According to Klaproth (Beitr. JII.47) 100 parts of 
iungstale of lime afforded 32 of carbonate of lime and 
77*75 ot tungstic acid. The 32 parts of carbonate of lime 
contain 18 05 of the earth, and in it 4*0719 of oxygen: 
this quantity, multiplied by 4, gives 10*2870; and if this is 
the qu.intiiy of oxygen contained in 77*75 of tungstic acid, 
this acid consist? of 79*1 of nietal and 20*9 of oxygen. 
Bucholz gives 6t>and 20 for this proportion. 

In Klaproth’s analysis of the molybdate o/' the protoxide 
of icud (Beitr. II. 274) UK) grains were found to aflbrd 74f 
of the imr.iatc, wlrich contain 59*9 of the protoxide, with 
4*2S2 of i^xygen, :uid 3 tirrjes this quantity gjyes 12-846, 
The salt of niol\ hdair.a afforded 34*25 of acid ; and if this 
contained 12*816 of oxygen, the molybdic acid must con¬ 
sist of 65*5 parts of metal and 3-f5 of oxygen. According 
to the deterujination of Bucholz, il consist.? of 66*67 and 
33*33 respectively. 

The analv.scs, on which these two computations are 
founded, are not perl'ecily accurate ; so that, notwithstand¬ 
ing the slight vaiiation in the result, they .serve as new and 
ample preud's ct'thc huv of nature which I have been endea¬ 
vouring lo develop. 

Since all the acids, with the composition of which wc are 
in any degree acquainted, follow the law ^^hich has been 
laid down, I think we are justified in applying the same 
mode of calcuiaiton to the investigraion ot the compi ^iuon 
of those acids also, whicir wc camiul directly analyse. It 

will 
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will thereliMRC be perwitted me, to extend the latw also ta 
tbemuimtit acid, and to the acids with compound radicals. 
]^,th£si last wc shall be able to observe tl>e transition from 
iiwifanio organized bodies, and the modifications of 
same laws txmich nature follows in botH orders of sub- 
staimes. 

^ Vltl. MpfeiATic HypEKoxbruaiATic,Ac!iD8. 

inUriatic acid Domains oscygen, and in SWtk a pro- 
that in tfw muriates th^ oxygen of tiie acid t.f twice 
ajutpieh as that of the base. In the hyperoiymuriates, the 
contains 6 times as muck oxygen as the la'se^ and emitsf 
tfte operation of heal, 6 times as much oxygen as the base 
coniains. 

I exposed 4 grammes of hypcroxymuriale of potasS, 
which I had dried very quickly in a hot sand bath, to a 
l^h ternperature in a small retort; 1 caused the oxygen 
ga^; which escaped to pass through a glass tube, filled with 
of lime, of which the weight was accurately as- 
e#rtaipj|^, and continued the experiment until the retort 
was red hot, and no more oxygen gas escaped. 1'he small 
retort had lost 1‘5525 gr. of its weight. During the 
whole operation, no trace of moisture was perceptible on 
its neck ; but in the curvature a sublimate was deposited, 
which was perhaps carried up mechanically by the gas, 
Weighing exactly *01 gr,, and consisting of hyperoxy- 
muriate still undecomposed. The lube filled with muriate 
of lime, when the oxygen had becjt blown out of it by 
means of a very dry bottle of caoutchouc, had gained *005 
in weight. Consequently the loss of oxygen amounted 
to 1*5475 gr. The saline mass left behind weighed 
2*4375 gr.; and, according to the analysis of the mu¬ 
riate of potass, must have consisted of *8i^l3 gri of 
muriatic acid, and J'5462 of potass. Consequently *6913 
gr. of muriatic acid had been combined with )’5475 
gr. of oxygen, which gives 173*02 of oxygen to 100 of 
munatic acid. Now since the oxymuriatic acid contains, 
aqcording to Davy and Gay-Lussac, as much oxygen as the 
common muriatic acid requires in the bases which it satu¬ 
rates, and conseqi^enliy 100 parts of muriatic acid take up 
39*454 of oxygen tii order to form oxymuriatic acid, it 
follows that 173*03 ought to be a multiple of 29*454 by 
some whole number. In fact 29*454 x 6ss 176*724, which 
djiSers only by 3*1 from the experiment. We may there¬ 
fore consider this experiment as a proof that the hyperoxy- 
muriatc of potass affords, by the effect of heat, 0 times as 

much 
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much oxygen as is contained in the. pdtasf 5 and the same 
must be true of other neutral hyiwroxytnuriatcs* The 
slight variation of the experiment from the law is verfr 
easily understood, fVom the diffictilty of pBrifying ihe h^-- 
peroxymuriate from the simple muriate, and the materajS 
influence of such an impurity on the result. 

We are next to inquire in whatjMportion the oxyg^ df 
the muriatic acid, which is left l^llnnd, stands to thiit^^ 
the potass> and to the portion which has escaped as l||^f 
To judge from the analogy of the other acids, it ou^wtcip 
be a multiple by 2 or 3 of the quantity in the potass. 
the multiplier cannot be greater than 3 is very obviouiy 
since any greater number would afford a quantity greatcf 
than that of the whole acid ; and if 3 were tl»e numbtr^ 
the acid would consist of 11’64 of its basis to 8S*36 of 
oxygen, and the other known degrees of oxygenization 
would be multiples by and 3; which is contrary to thiia 
progression that has hitherto been observed. Consequently 
the muriatic acid can only contain twice as much oxygdn 
as the base by which it is saturated, and must cc^st of 
41*092 of its radical and 58*g08 of oxygen. It is Ihow- 
ever possible that this proportion may be erroneous as far 
.as 1 per cent, since the analysis of the muriate of silver 
can only be depended on to -rm-o of the whole, and the 
quantity of oxygen may be 1 percent, greater, and that of 
the radical as much less than that which is here laid down': 

If 

but this inaccuracy is of no consequence to the genera! 
question of the degrees of oxygenization. 

It is obvious that these degrees may be expressed by the 
numbers ! {-, and 4; the third step, or the multiple 
by 2 , being absent. If we might infer, from the analogy 
of sulphur, that the multiple by is here also a true mul¬ 
tiple by 6 of a lower degree, we should have in the hy¬ 
pothetical protoxide of'the muriatic radical, 10 () parts of 
this substance combined with 35*843 of oxygen. Perhaps 
a combination of this kind may hereafter be discovered in. 
the muriatic ether: for it is more probable that an oxide 
cuutm into the composition of this substance, just as the 
nitrous oxide ctners into that of niirous ether, than that 
the acid iiseif should be retained by the component parts 
of the ether with greater force than by the ordinary bases 
which attract it the most powerfully. According to these 
computations, we obtain for the di^crent states of the mu¬ 
riatic acid, the following pruporuons. 


a.) Com- 
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., { 4Z.) Common muriatic acid, 

? itadical 41‘09“8’" loo oooo 
Ox5*gen 58*90“3" 143'3633 

i _ ■; 

h.) O^jmuriatk add, 

2?adical 31*742 lOO‘C 05 ^^uriatic acid 77*^232 100*000 

4^ygen68’#68 213'06vOxygen .. 22*768* 39*434 

c,) Hyptroxymuriatic acid, 

.^lUdical 14*85 100*000 Muriatic acid 36*14 100*000 

Oxygen 85*J5 573*429 Oxygen .. 63*86 176 224 

-^!n order ro difcover the degree of oxidation which is 
wdfiting between the oxymnriatic and hyperoxynauriatic 
acids, I determined to examine with accuracy the analysis 
of the hypcroxymuriaiu of ammonia. Some years since, 
wlien I' was inver.ilgating the chemical modes of decom¬ 
posing ammonia, J attempted to decompose the muriate of 
ammonia by means of a solution of byperoxymuriate of 
lime, ift an apparatus which liad been weighed, and to as¬ 
certain the quantity of the nitrogen, which escaped, by the 
loss of weight. I found, however, that an excess of acid 
was required for the decomposition of the salt, and the 
apparatus lost in the mean lime very unequal quantities of a 
gas, which had a very strong smell of oxymurialic acid. 
Not being able to obtain from the experiment any result 
applicable to the object which I then had in view, 1 pur- 
* sued it no further; but when I began to make computa¬ 
tions respecting the composition of ammonia, and of the 
muriatic acid, f found that the byperoxymuriate of ammo¬ 
nia must be so constituted, that the excess of the oxygen 
of the acid must be twice as great as would be required for 
forming water with the ammonia. And since this salti ac¬ 
cording to Mr. Clhenevix, begins to be decomposed a few 
moments after it has been formed, it followed that, besides 
tvatcr and nitrogen, it ought to afford a new stage of oxy- 
genizaiion of the niuriaiic acid, in which 100 parts of the 
radical should be combined with 358*366 of oxygen ; that 
is, a multiple by 2-i; which did not however appear very 
proliable. 

Rut it was also possible that it might afford water, nitro¬ 
gen, nitrous oxide, and the muriatic oxide which was 
wanting. I therefore mixed a solution of byperoxymuriate 
of potass with a solution of sulphate of ammonia, both of 
which were pcrfectlv neutral, and boiled them for some 

time 
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time in a retort with ifpneumatic apparatus attached to it; 
but no gas was extricated, and that which reroailaed in the 
apparatus was not altered. When I added a little muriatic 
acid, there was an effervescence, the mixture became yel¬ 
low, arid nitrogen and oxyniuriatic acid were disengaged. 
When the neutral mixture was gently evaporated, hyper* 
oxyniuriate of potass crystallized in it, and the sulphate of 
ammonia eiHoresced, as usual,'i^idut the vessel. It api^arf 
therefore that these two salts do not derrompose each oltier. 
When I attempted to prepare the hyperoxymuriate am¬ 
monia according to the method of Mr. Chenevix, i'foimd 
that no decomposition took place if the salts were neutral, 
but only if the acid or the alkali prevailed. An cxce^ of 
ammonia disengages nitrogen, and the oxymuriate is 
changed into common muriate. Excess of acid disengages 
oxyniuriatic acid and nitrogen. This appears therefore to 
demonittrate that neither the hyperoxymuriate of ammonia 
nor the muriatic oxide in question can exist, at least in a 
separate form. 

Conclusion. 

If we compare what I have explained in this essay with 
our corninon experience, we seem authorised to establish 
upon these foundations the following laivs offormatim. 

In. a chemical combination of two or more oxidated 
bodies, (whciher it consists of acid and acid, of acid and 
base, or of base with base,) the orygm of the sfibstance 
which is most abundant it a multiple by o, whoh number 
(1, 2, 3, 4,...) of the oxygen of the body which is least 
abundant; and in every chemical combination between two 
combustible substances, they are present in such quantities^ 
that, if the compound be oxygenized, a new combination 
unll be formed, which follows the same law.** 

I have already observed, that crystallized minerals must 
be formed accord)ii«jc to this law. And the same must be 
true of the water of crystallization of salts. Thus I have 
found that the oxygen of the water of crystallization is 
either a multiple, or, in a very few* cases, a suhmulliple of 
that of the base of the salt by a whole number. In the 
supcrcarbonate of soda, and in the muriate of ammonia, 
the water and the base contain equal quantities of oxygen. 
In the sulphate xif lime, the muriate of baryta, and the 
sulphate of ammonia, the oxygen in the water of crystal¬ 
lization is double that of the base. In the sulphate of the 
protoxide of iron the water of crystallizaiion contains 

Voi. 43.No. 187, iVet/. i8l3. BU 7tiines^ 
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7 times, and in the phosphate, sulphate, and carbonate of 
soda, 10 times armuch oxygen as the base. 

In order not to be misunderstood, I shall here insert the 
principle of tlus formation of organic productions, which I 
shall extract from the continuation of my experiments re* 
lating to organic nature. It stands thus : 

In organized p oductions, two, three, or more 
mahle,substances are umte^.and attached to a single por~ 
iim of oxygen^ which is mey sufficient for the oxygeniza- 
iioH one of them ; and this combination cannot he divided 
into fftore immediate component parts, nor be formed from 
suck parts.** 

This mode of combination belongs so exclusively to 
organic nature, that when such compounds occur in inor- 
"ganic nature, we always attribute to them an organic 
origin ; and, as far as I know, we liave only two examples, 
in which we can obtain products formed according to this 
Jaw, from bodies completely inorganic: these are Hatchett’s 
artidcial tannin, and the artificial extraction. See my 
Analysis of Crude Iron, Afh. II!. 130. Since inorganic 
nature consists partly of combustible bodies without oxygen, 
and partly of oxygenized bodies, each combustible body*- 
contained in this class has its proper portion of oxygen,’ 
whicii belongs exclusively to it, and which accompanies 
it, when it is separated from the rest. Bui organic products, 
although they never exist without oxygen, are still all com¬ 
bustible, because the oxygen, although it does not belong 
to one of the constituent parts rather than to another, is 
still only suificieiit to bring one of them into a definite state 
of oxygenization, and this state is very seldom the highest 
of which it is capable. 

On the whole I may be permitted to conclude, that I 
have sufficiently demonstrated in this essay the proposition 
implied in its title: An attempt to determine the definite 
and simple proportions, in which the constituent parts of 
inorganic substances are united with each other. Many of 
my readers will be disposed to believe, that same laws 
must prevail for both kinds of natural bodies. But from 
what I have here remarked, it appears that each kingdom 
has a separate modification in the principles of its constitu¬ 
tion. 1 shall endeavour, in the continuations of these 
experiments, to examine and demonstrate more particu¬ 
larly the last mentioned principle for the formation of 
organic products. 

ffo be continued.] 

^ LXII. Let- 
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LXII. Letter Jrom Dr, Wollaston on the Perisco^'ih 
Construction of Sf^ctacles. 

To Mr, Tilloek. 

Sir, —In the 180th number of your Magazine (for April 
last), your correspondent Mr. JioHes renewed his attack 
upon the ^leriscopic oonstructioa of spectacles, mainjtainmg 
as before, that the principle on which that form of glass is 
recommended for spectacles is not new, though all his 
quotations prove that it was unknown to the authors oa 
whose opinion he so confidently relics, and though it Evi¬ 
dently is not even yet rightly understood by himself. 

I have hitherto thought it wholly superfluous to make' 
any answer. Those who understood tlie subject would 
certainly not expect any reply from inej those who did not, 
would not be benefited by any attempts of mine at further 
illustration; and to Mr. Jones himself it is probable that 
my silence would be far more satisfactory than any ex¬ 
planation that 1 could give. 

I do hope however that the following Report of M. Biot 
will gratify those who are best acquainted with the merits of 
the question by its fairness and perspicuity; that the au¬ 
thority of one so justly celebrated as a mathematician will 
be received as conclusive by those who do not feel them¬ 
selves competent to decide on such subjects; and that, pos¬ 
sibly, even Mr. Jones himself^ if his “ /o/tif profes¬ 
sional interest *** should again impel him to write upon the 
subject, may at least acknowledge that a philosopher of the 
first eminence in France probably writes without any pre¬ 
possession liable to warp his iudgcmenl; and that he may 
perhaps even feel persuaded that there must be some advan¬ 
tage in the periscopic construction which be has overlooked^ 
when one so peculiarly skilled in optical science as M. Biot, 
gives such decided testimony to the superiority of this kind 
of spectacles. 

1 hope you will find that I have fairly translated the whole 
of the Report; but as it is possible that I may in some in¬ 
stances have misinterpreted the strict meaning of the au- 

* See vol. xli. p. 247, The liberality of Mr. Joneitmust be acknowledged 
in avowing; himself the champion of the professional interest, in opposition 
to an intruder who has presumed to recommend, as an improvement, a 
mode of construction which is necessarily far more costly, on account of the 
thickness of ^lass that musf be taken for the purpose, on account of the 
quandty of this glass that must be ground away by hard labour, and more 
especially on account ot the very small number of large glasses that can be 
arranged by the side of each other on a surface of small radius, so as to bo 
ground at the same time by the same tool. 

B b 2 thor. 
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thor, I beg you will refer those who may wi.^h to see the 
original to the Moniteur of the 9)st of September last. 

1 iemain» sir, 

Your obliged and obedient servant, 
Nov. 20, 181S. Wm. WOLL.\STON. 


Observaiions ly M. Biot vrw KinH of Spectacles lu- 
tented ly Dr, Wollaston. 

J^VERT one Vnows that those ahosu eyes arc too convex 
cannot see distant objects distinctly, because the pcjitils ot 
rays of light iniersccl each other in the eye l>ciorc they reach 
the retina. On the contrary, those w hobC eyes have too little 
convexity, as is g:iK*rally the case in old person.s, cannot 
sec with distinctiicss those objects that are at a short di¬ 
stance, because the rays converge towards a point that is 
beyond the retina. 'J'he former defect is remcclivd by the 
use of concave glasses, wliich remove the focus of rays to 
a greater distance; the latter is relieved by convex glasses, 
which have the efiect of shortening the focu.s. 

But those who have recourse to common spectacles can¬ 
not see wiih distinctness, any objects which are not nearly 
in the direction of the axes of the glassc.s. Objects seen 
remote from the centres arc distorted and confused, by rea¬ 
son of the obliquity of the rays to the surfaces of the glass, 
which occasions a degree of irregular abination, bience 
with such glasses the view can embrace but a small number 
of objects at a time. The head must be moved in such a 
manner as to ditect the axes of the glasses to each object 
in succession, with great inconvenience ia very many in¬ 
stances. 

It is now some years since Dr. Wollaston proposed a 
remedy for ibis defect by a very simple invention, lie re- 
markeci ihat, since the pupil of the eye is of very small 
size, it i** in fact but a very small portion of a spectacle 
glass that is cmploynl in .any one position of the eye, though 
its several parts are usid in succession, when any lateral 
motion is given to the eye. He thence, inferred that the 
form usually given to sucJi glasses, thougli well adapte d to 
other uses, for which the rays from all part.s of the glass 
are to be collected into one ft»cus, is not the best for specta¬ 
cles ; but that the best construction would be that wliich 
would give to all parts separattly the same power of assist¬ 
ing the sight, when the eye is turned to each of them in 
succession. Dr. Wollaston was thus led to the obvious 

concluiiioii 
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’con(i!n‘5ion that the form shonld be (bomMe) convex with¬ 
out 3!ul concave within, so that rays coming to the eye 
Would pass nearly at right angles to the sUrface <.»f the glass 
in all directions, ^'hese ^.lasses were called by the inventor 
Penseopic. «.nd the exclusive sale of them was secured to 
JNJessrs. iloDOnd by patent. 

My attenlif)!! having been some time since dfawii to this 
subject bv an ariic.le in Nichc^yon's Journal, I projwsed a 
tri d oi‘ then: lo my friend M. Cauchoix, well known as a 
skiiful opticiin i.i gf^eral, and more particularly by ‘the 
large achron'.atic knisct wh’ch he has lately made of flint- 
glass m.’nulacicrtd in France by M. Dartigues. J 
quested his opinion the subject; for, though our theory 
should direct the artist, hi.j assistance and experience are 
neccs^nn to con firm our results. M. Cauchoix very soon 
made sGveial pairs of pfriscopic spectacles of diflerent f>cal 
lengths for the purpose of trying their merits. Fur though 
D -. Wollaston h3u given no measures for the difTcrcnl cur¬ 
vatures of the surfaces, M. Cauchoix, who is conversant 
w'ith the theory as well as with the practice of his art, had 
no dirticulty in discovering such combinations of curvature 
as would rnswer his purpose. In those which be made 
first, the surface most curved was nearly concentric with 
the eye. The pupil might then be turned to the Full extent 
of the glass on each side, and sec {nearly) as well as through 
the ceiiire. 'i’iic field of view gained by this construction 
is really surpriNpur, arJ it would require a person lo be for 
some time fidioed the use of the common defective 
glasses, to lie fn! v f'"isihle of all the superiority <T these. 
For niy own ?wi, I h-'ve not been accustomed to wear 
spectaelo'- roimn- .s'y, and liave only used them occa-ionally 
for seeing crM.- 'O ; hut foe the bii thtce mouths £ 

have rogulai ly used the [.'eriseopic glasses, and 1 ccilainly 
never shall employ any oihers. 

I'here wav, indeed, one ineouvcrfcnce in (hose first con¬ 
structed by M. Cauclioix, which wo-ild be felt by those 
who are in the habit of wearing spectacles constantly. In, 
looking towards a caudle, partscoiady 'ti a theatre where 
there are many h^ht*:, th re appc.n^d a variety of reflected 
images beside the pmunp/il (.bj^-ct'viewed, which occas’'one4 
some confusitjn. This arose front a cc>u:l‘iu.ation of re¬ 
flections between the two sin laces, winch, in consequence 
of the degree of difference of tln ir curvatures, occasioned a 
distiuel image to be formed on the retina alter two reflec¬ 
tions. M. Cauchoix lias bo^'' e\er happily succeeded in re¬ 
moving this inconvenience ahoficiher, by making the inner 
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surface of the glasses less concave* than he did at first, so 
that whatever light may enter the eye after reflection is no 
longer brought to a focus, and consequently is not per¬ 
ceived. We have then a larger field of view than with 
common spectacles, without introducing any new inconve¬ 
nience. 

During the last three months M. Cauchoix has made 
trial of these spectacles on a great number of persons, and 
even upon one so short-sighted that he could not see be- 
)^d si inches, which is certainly a case of extreme short¬ 
sightedness. All these persons agree in making the same 
fiivourable report. The trials made by elderly persons re¬ 
quiring the assistance of convex glasses have also been at*- 
•tended with just the same success. 

I am the more particular in noticing these trials of some 
months continuance, because it is by continued trial alone 
that we can be certain of the goodness of spectacles, and in 

f sneral of optical instruments that do not magnify much. 
^ he eye has a certain flexibility, and power to accommodate 
itself for a short time to a glass that does not quite suit it. 
But if the same degree of effort is to be long continued the 
€yt tires, and complains of an imperfection that was not 
at first perceptible. 

It appeared to me that so decided an improvement upon 
an instrument generally used, and indeed so necessary to 
many persons, deserVed some public notice; and I advise 
those who ever use spectacles to make trial of these. If 
they are as well satisfied as I have reason to expect, they 
will derive a further gratification from reflecting that the 
science which thus adds to our enjoyment of tne objects 
immediately around us, is the same that has made us ac¬ 
quainted with the remotest parts of our solar system, and 
given us some conception of the extent of the universe. 

(Signed) Biot, 

, Member of the impn^l lusticute. 


LXIII. Researches mio the Anatomy of Plants, By 
H. F. Link, of Breslau^ formerly of Rostock, 

[Co|iqpucd from p. 282 .] 

II. The Vessels of Plants, 

Observations frequently and carefully repeated have in¬ 
duced me to abandon the theory of the modems, as to 
the vessels of plants, and to follow that of the naturalists 

* A« they hsve beao nude from Che fine by Mewri. DoUood. 

who 
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\vho originally took up the subject. 1 am now of opinion 
that the fibres of the plants are vessels in which the sap 
ascends; that they are entirely different from the cellular 
texture, and that they constitute a class of particular or¬ 
gans. 

Malpighi gives some very accurate figures of the fibres of 
plants he supposes that these fibres are the vessels de¬ 
signed to transfer the sap, Qkw entertained the same 
opinion before Malpighi. Naturalists adopted the theory 
of these great men until the discoveries of Sarrabat, ficHHiei, 
and Reichel rendered it very doubtful. Hedwig said that 
the fibre of the plant is formed by the sap-vessels which 
twist themselves round the air-lube. Sprengel asserts that 
the fibres consist only of the cellular tissue; and Mirbel 
appears to be of the same opinion. The opinions of these 
philosophers made MM. Kudolphi, Treviranus, and me un¬ 
willing to admit that the fibres arc distinct organs, differing 
from the cellular tissue. Only two modern naturalists, 
MM. Petit Thouars and Medicus, retain the ancient opi¬ 
nion, and support the existence of fibres. 

The fibres of flax, hemp, and other plants, carefully ex¬ 
amined with a good microscope, did not exhibit the least 
vestige of any partitions or intcrtcxlure. I took the longest 
fibres which 1 could procure, and examined them from one 
end to the other without finding an intertexture in their 
whole length. They appeared to be straight and continuous 
tubes. 1 have seen the same thing in the ramifications of 
the leaves of Bramelia anana^y from which we may draw 
the threads by tearing the leaves. The same thing happens 
when we tear the leaves of Planiago majors in which the 
fibres are joined to the tracheas in a small fasciculus, which 
is easily detached from the patenchyma. Finally, the in¬ 
terior bark and the wood of the trees have afforded me the 
same result: having once seen the fibres distinctly, 1 was 
able to recognise them every where, and to distinguish them 
easily from the cellular texture. See Pi. I, fig. 12, (Plate IV.) 
these fibres taken from the inner bark of the Libmnnmlan- 
tana. The texture of the hazel-tree resembles considerably 
these fibres, particularly if they arc not parallel, and if they 
cross each other under a very apute angle; but maceration 
destroys the texture, and leaves the fibres entirely. Tu ge¬ 
neral these fibres accompany the tracheae, and constitutd 
with them the wood of the plants. Nevertheless we find in 
some plants fasciculi of fibres under the epidermis separated 
from the wood, and the tracheae, e. g, in the Labiatm, the 

B b 4 ^ UmbellifereiFf 
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Umbelirfer^y &c. in which the $alkut angles of the stalk 
are formed by these 6bfcs. 

I am convinced from a variety of reasons, that these fi¬ 
bres are the vessels of the planta which conduct the sap. 
The following arc some of their arguments. 

1. When we cut a branch of a tree in a^rainy season, 
the sap issues from the places wb« re there are many fibres: 
ue. from the interior baj:|C;, and from the external wood. 
It neither issues from the external baik where the cellular 
texture is in abundance, nor frein the interior wood where 
the tracheae .are in abundance. It is therefore probable 
that these are the fibres which furnish the sap. 

2. When w'c cm a plant in order to examine the cut 
place instantly, we sec the orifices of the tracheje very di¬ 
stinctly, but we see them drv: the sap issues, on the con¬ 
trary, from the fasciculi which surround ami accompany 
the tracheae, and which are composed of fibres. 

[To be coiitiimtd.] 


LX IV. Notices respecting New Booh. 

The Second Fart of the Philosophical Transactions for 
1813 has appeared ; the following are it*, contents • 

19 . An Accminl of some organic H«anains hiuiul near 
Brentford, Middlesex. By the late Mr. Wiiliain Kirby 
Trimmer. Communicated in a Letter from Mr, James R. 
Trimmer to the Ht. I j’on.Sir Joseph Banks, Bart. K.B.P.K.S. 
-—20. On a new Construction of a Condenser and Air- 
pump. By the Rev. Gilbert Austin. In a Lcilcr to Sir 
Humphry Davy, LL.D.F.R.S.—2I. On the Formation of 
Fat in the Intestines of living Animals. Bv Sir Everard 
flonie. Ban. Presented by the Society f<ir promoting the 
Knowledge of Animal Chemistry.—22. On the colouring 
Matter of the black Bronchial Glands,and t)f the black epots 
of the Lungs. By George Pearson, M.D. F.K.S—23. 
Experiments on the Alcohol of Sulpimr, or Sulphurei of 
Caibon. By J. Berzelius, M.D. F.H.S. Piof<“.srjr of Che¬ 
mistry at Stocklmlm ; and Alexander Marcel, M.D.F.H.S. 
one of the Physicians to Clii's IJospiial.— 24. On the Means 
of procuring a steady Light in Coal Mines without the Dan¬ 
ger of Explosion. By William Reid Clamiy, M.D. of 
Sunderland. Comniiinicated hy William Allen, Esq. F.R.S. 
—25. On the Light of the Cassegrainian 'i'elescope, com¬ 
pared with that of ilie Gregorian.. By Captain Hcnr>' Kater, 

Brijjfadc- 
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Brigade-Major. Comtnunicated by the Right Hon. Sir 
Joseph Banks, Bart. K.B. P.R.S.—66. Additional Obser¬ 
vations on the Effects of Magnesia in preventing an in¬ 
creased Formation cl‘ Uric Acid; with Remarks on the n 
I nfluence of Acids upon the Composition of the Urine. By 
William Thomas Brandc, Esq. F.R.S. Prof. Chem. R, I. 
Communicated by the Society for improving Animal Che¬ 
mistry.— 27 . Additions to an Account of the Anatomy of 
the Squalus Maximus, contained in a former Paper; with 
Observations on the Structure of the Branchial Artery. "By 
SirEverard Home, Bart. F.R.S.—28. Some further Obser¬ 
vations on a new detonating Substance. In a Letter from 
Sir Humphry Davy, LL.D. F R.S. V.P.R.I. to the Right 
Hon. Sir Joseph Banks, Ban. K.B. P.R.S.— 29 . Experi¬ 
ments on the Production of Cold by the Evaporation of the 
Snlphuret of Carbon. By AlexanderMarCe^ M.D. F.R.S. 
one of the Physicians to Guy’s Hospital.—30. On a saline 
Substance from Mount Vesuvius. Bv James Smithson, 
Esq. F.R.S.—31. Some Experiments and Observations on 
the Substances produced in different chemical Processes on 
Fluor Spar. By Sir Humphry Davy, LL.D. F.R.S. V.P. 
R.l,—32. Catalogue of North Polar Distances of Eighty- 
four principal fixed Stars, deduced from Observations made 
with the Mural Circle at the Royal Observatory. By John 
Pond, Esq. Astronomer Royal, F.R.S.—33. Observations 
of the Summer Solstice, 1813, with the Mural Circle at the 
Royal Observatory. By John Pond, Esq. Astronomer Royal, 
F.R.S. 

I 4 XV. Proceedings of Learned Societies, 

ROYAL SOCIETY. 

Thursday, Nov. 4, X'his Society assembled after the 
long vacation ; and the Right Hoii. President Sir Joseph 
Banks, having so far recovered from his late indisposition, 
was carried into the n)cetin<r-room and placed in his chair. 
Dr.Wollaslon read a paper describing an instrument which 
he has invented, for exliibiting j^unc view an epitome of 
what he c.dls “ chemical equivalents.” The inslrumenl is 
made of paper with a moveable graduated slide, like that of 
the sliding rule; and ihc names with the elementary principles 
or component parts of all the acids arranged in the order of 
their relations to each other, and to their respective bases, 
stating the relative quantity by weight and nica''ure of their 
contetits of oxygen, hydrogen, azote, base am! water, in¬ 
cluding 
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eluding the definite proportions of the integral atoms of all 
the known compounds. Bergman, Kirwan, and Rytter 
have all attempted to give tables of the acids; but the state 
of chemical knowledge had not then attained sufiident 
maturity to make them permanently usefuh Dr. W. has 
availed himself of later discoveries, and formed a table 09 a 
new and more useful construction to be used like the 
sliding-rule, and designed to abridge the labour of the analy¬ 
tical chemist, assist the memory, and present a correct 
summary view of our knowledge of chemical bodies. The 
only substance which he found it necessary to analyse was 
oxalic acid, in order to be able to state its component parts 
correctly, all preceding analyses being defective. The 
Doctor also added sopic direction^ necessary to those who 
are not familiar with the use of that excellent instrument 
the sliding rulei> 

Thursday,INTov. 11. The President in the chair. The 
Croonian Lecture on Muscular Motion, by Mr. Brodie, was, 
read. Mr. B. began with a general review of the doc¬ 
trine established by Hiller, and improved by subsequent 
physiologists, that mnscular motion is dependent on ner¬ 
vous excitement, and that such excitement is derived from 
the brain. He examined the recent opinions of M. de 
Gallois, that muscular motion is occasioned by the spinal 
marrow, and the stimulus of the blood on the heart; the 
result of four or five experiments was stated, all of which 
tended to prove that the blood docs not occasion the con¬ 
tractions and pulsations of the heart, that the circulation 
can be continued by artificial respiration after decapitation, 
but that it instantly stops when the heart is prevented from 
communicating wdth the spinal marrow. Nevertheless the 
anthor appeared to ascribe the principal source of muscular 
irritability to the brain, and the nerves ramifying from it. 
In cold-blooded animals, particularly the frog, he found 
that the pulsations of its heart continued above an hour 
after being separated from the spinal marrow, and that the 
irritability remained more than a day. Mr. B. has made 
experiments on no other eold-blooded animals. 

Nov. 18. Major K ^ r communicated to the Society 
the result of three more||||pcriments made on the compara¬ 
tive powers of the Cassegrainian and Gregorian Telescopes, 
by .which it appears that the superiority of the former over 
the latter is in the proportion of Q3j to 10. The Casse¬ 
grainian telescope was made by Mr. Crickniore. 

Dr. Thomas Thomson furnished a ..paper, containing 
an Account of some Experiments which he made on an Ore 

of 
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of Copper brought by Dr. Heyne from the East Indies. 
The mineral he considered a new speeies (perhaps he meant 
variety)ofi carbonateof copper; but his description was ap- 
plig^bie to many specimens found in this'country. His 
paper,although sparing in experimental details^ was copiously 
sypplied with calculations. He put 100 grs. of the mineral 
into a bottle of sulphuric acid^ stopped it with cotton, and 
afterwards calculated the quantity of carbonic acid disen¬ 
gaged. The mineral contained about 19 per cent, of iron,, the 
remainder was carbonateof copper and crystals of quartz ; 
the latter were very small. 

GEOLOGICAL SOCIETY. 

* 

Nov. 5.—S. Woods, Esq. Treasurer in the chair, 

£dwi Horne, Esq. of Bookham, Surry*;/ 

The Rev. J. Holme, Fellow of St. I%lier*s College, 
Cambridge; 

Charles Hampden Turner, Esq. of Limehouse, were 
severally elected Members of the Society. 

The continuation of Mr. Webster's paper “ on the fresh¬ 
water formations of the Isle of Wight, with some observa¬ 
tions on the strata lying over the chalk," was read. 

Having in the former part of this paper given a general 
account of the chalk and of the beds lying above this rock 
in the Southern or Isle of Wight basin, and in the London 
basin, Mr. Wdisicr next proceeds to a more particular de¬ 
scription of them, with a comparison between these and 
those which occur in the basin of Paris. 

The beds lying between the chalk and the fresh-watev 
formation (or the lower marine formation, as it is called by 
the author of this paper,) are to be observed with peculiar 
distinctness at Allinn Bay in the Isle of Wight. They as 
well as the chalk are here nearly vertical, but have evi¬ 
dently undergone no other alteration, except this change of 
position. 

The first bed, and immediately incumbent upon the 
chalk, is the chalk marl: it consists of chalk intimately 
mixed with clay, and is readily Jiptinguishable from pure 
chalk by the ease with which H ipis to powder on exposure 
to the weather. It contains no flints. It appears to have 
been generally spread over the bottom of the Isle of Wight 
basin, being found in that part of Sussex which is south 
of the S. Downs, and occurring somewhat further to the 
W. than Corfe Castle in Dorsetshire. It has not how¬ 
ever been met with in the London basin. 


Next 
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Next above tV.c chalk marl fics a thleTc bed of darVrfed 
clay, often mottled with yoilovv mikI white, and fnrmincr ao 
excellent material lor bricks :mu! notteiy. 1 iien 

comes a bed ol' yellnwisb v,hit<' sine! ; and am lin r thick 
bed of blue cl.ay, containing grc-cii eanh and nodules of a 
dark coloured limestone inelosina: Above this be 

neveral beds of difterenily colonre ; sand, more or less ferru¬ 
ginous and clayey, in which no organic reniaihs h.jve hitherto 
been found. 1’hese arc again covered by a luimcrGus suc¬ 
cession of strata, consisting of iricirnlar alternaiions of 
white, yellow and gray pipe clay, with white and variously 
coloured sands : neiifwr the cl.iys nor hands contain orgiinic 
‘remains ; hut in the upper part of this bcrtes arc three strata, 
from six inches to a loot in thickness, of a diHietiltly cnni- 
. bustibleand su]|diuroous coal, the vegetable origin nf which 
-is apparent blanches and imils that may still be 

observed in it? Above this lies another extensive series of 
. while and differently coloured sands, 'I'he different beds 
which have now been enumerated as lying above tlie chalk 
marl arc very iuiciesiing, not only in a geological but in an 
ceconomical point of view. The fine while s-md of Allnni 
Bay tisetl in the manufactories of flint glass, as well as the 
white cKivs of the Isle of Wight and Dorsetshire, so ex- 
tcnsivcly used in our finer kinds of pottery, belong to this 
series. It is plainly to be traced in various parts of the 
Isle of Wight basin, and may be seen in llte London basin, 
on the east hank of the Medway near Rochester, in the 
ueighbourhood of Reading, and elsewhere. 

Above the strata just mentioned lies tlic great deposit of 
the blue or lamdon clay. Its thicknc.ss in many places 
amounts to 200 or .‘-OOlect, and in some pa^rls even exceeds 
500 feet, li consists for the ino-.t part of a very tough 
blackish chiv, inclosing flattened spheroids of indurated 
marl, whicti wliui brokenc.xhibit coii!}':;‘"iiicnl3 i’onned by 
the intersection of voiiis of yellowish c ncio-coiis i-par, and 
arc hence calletl Svpt.rrl.n. In some part.s i!u- clay is mixed 
with green earih and sand, and more or less irnpregnuted 
with carbonate of hnie, with pyrites, and vvitli trypsum, 
this, latter Ijetng proh:ibHi|||h<; result of the yilsiohzaiion of 
the pyrites, arul tiio siiiiy||||B||nt deconiposilion of the sul¬ 
phate ol iron by ibe caibonaic of lime. 

On acenniit of these sahs the water cemtained in this 
bed is hot little lit tor domestic purposes; wclU are there¬ 
fore, if piissible, sunk through it into the sand below, the 
W'ater of winch is very ahundaut and of good quality. 

One diaiinguishing characteristic of this deposit is the 

number. 
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numbcv variety and beauty of the or^nic remains which 
are imbedded in it. In the Isle of Wight basin it occurs 
at'Aliuin Bay, at Hardvvell CliiT in Hampshire, the fos¬ 
sils of which are uncommonly perfect and beaiiiiful; at 
Stebbington near Portsmouth, at Portsmouth itself, from 
Portsmouih westward to Paghani harbour; at Hognor it is 
x'cry sandy and .calcareous, and possesses i!ic solidity of 
rock, but contains the same fossils as the pure clay does. 
'I'hc bottom of the channel between Hampshire and the 
Isle of Wli;ht consists of this clay. 

In theLiondon basin this bed is even more extensive than 
in the Isle of Wight basin. On tl^ south side of the 
Thames its eastern boundary is at ^eculver: it then ap¬ 
pears at Swale ClifT and Whilstable : it iorms the w'hole 
of Sheppey, risioj^ on its n-nthern coast into cliffs 200 feet 
high; ai Sheerness it has been sunk lhroi|||h at the depth 
of 330 feel; to which if the height of the be added, 
the probable thickness of this bed in this part is above 
500 icei. 

The fossils of Sheppey, both animal and vegetable, are very 
nuinerou*;,especially thelalt' i, as isevidint from the exten¬ 
sive collection of them m.ide by Mr. Francis Crowe, of 
Faversham. 

The elevated ground to the north of London, including 
Primrose Lih, Harrow , Hair.pt&iead, Highgate, and Mus- 
well Hills, consists almost wlu'ily of this stratum. At 
lirentford and V/lmhledon it< thickness is from 200 to 
above 5(;o fci t. It appeals to iiirm the greatest part of the 
surface of E.oex and Suffolk, and coiibtitales the lower 
part of liie cliffs ot Walfon and Harwich, 

No'\ 19 .—Dr. MacCuiloch, Vice- President, in the cliair, 

Licui. Col. Congreve, M, P. F.K.S- 

W. E. Mitffit ltl, Es'j. ot Somers Town ; 

John Rennie, Esq. F.R.S. Civil Engineer, wx'reseverally 
elecict! JMeniheis of the Sof'ieiy. 

The conlimiation of Mr. Web-ter's paper was read. 

IJaving in the preceding porli'Hi of his paper described 
the chalk with its superlncuiiibnit beds as far as the great 
bine clay inclusive, as they present themselves in the south 
of England, Mr. VV. proeeetls ||||^qniparc tlteiii with the 
analogous beds in the basin 

'I be chalk formation of France appears to correspond with 
that of England, both in its gemral characitrs and m the 
fossils which it contains. A chalk without fiinls occurs in 
Champagne; but whether this bid is, as with us, mfetiorto 
the flinty chalk has not been mentioned. 


The 
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The plastic clay of Paris basin also agrees very accurately 
with the corresponding deposit in the Isle of Wight basin. 
They are both of various colours and qualities, and both^ 
appear destitute of organic remains. The English deposit 
however contains two or three distinct beds of carbonized 
vegetable matter, which does not occur in that of Paris. 

The blue clay, the most important of any of the English 
beds above the chalk, does not make its appearance as such 
in the Paris basin; nor; oi\l!je*other hand, does thecalcairc 
grossier, a bed of equal importance in the latter basin, make 
its appearance amot:^ our English strat^ The calcaire 
grotsier is composei^f beds of limestOTC inclosing beds 
of zoned hornstone, alternating with clays and marls of 
various descriptions. Of the fossil shells contained in this 
deposit nearly ^0 species have been described by M. La¬ 
marck, manv i^which, and particularly those which ^re 
considered ai^e most characteristic, have been found by 
Mr. Webster to occur in the blue clay at Bracklesham, it 
’ SeUea, in Stebbington ClitT near Portsmouth, and other 
parts of the Isle ot Wight and London basins. Hence it 
a{^ars probable that the blue clay and the lower beds of 
the jcalcairc grossier are parts^^f the same deposit, and 
that from local circumstances clay has prevailed in the 
one, and the calcareous matter in the other. 

The lower fresh-water formation lies on the upper black 
clay, and is most distinctly to be seen in the section of 
Headen Hill, which forms the northern fa|^undary of Allum 
Bay. It here consists of a scries of beds, chiefly of sandy, 
calcareous and argillaceous marie, mixed more or less with a 
brownish coaly matter. 01 these beds some appear to consist 
almost wholly of fragments of shells, many of which how¬ 
ever are sufficiently entire to show that iRfey are fresh-water 
shells, belonging to the genera Lymnea, Plaiiorbis, and 
Helix. Some of the beds are sufficiently indurated to form 
a coarse building stone. 

At Cowes, and at Binstead near Ride, are a^lso beds con* 
tcuping fresh-water shells lying over santP and %lue clay, 
and differing from those of Allum Bay in little else than 
that instead of being n^iUhey are limestone. 

' An analogous furTTa|i||H|||ccur in the l^ris basin, like 
that of the Isle of WlHBlready described: it contains 
beds of marl inclosing rresh-water shells of the genera 
Lymnea and IManorbis, but differs from the English in 
containing also three gypseous deposits. Of these the 
lowest is the thinnest, and abounds in ciystallized selenite: 
the next is thicker, and includes a bed of indurated clay 

containing 
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containing fossil fish : the uppermost is the thickest of aJf, 
and abounds in the remains of extinct quadrupeds, mixed 
occasionally \^‘ilh those of birds, and rarely with fresh- 
water shells. 


LXVI, List of Patents for New Inventions, 

To Joseph C. Dyer, of Gloucester Place, Camden Town, 

11 the county of Middlesex, who, in consequence of a com¬ 
munication made to him by a certain foreigner residing 
abroad, is possessed of a new impnivecynethod of spinning 
hemp, flax, graa|^, or any substan<t(^aving considerable 
length of fibre.~isl Nov. 1813.—6 mOnlbs. 

To Samuel James, of Hoddesdon, in the county of Hert¬ 
ford, surgeon, for his sofa or machine for ^he use of inva¬ 
lids and others.—1st Nov.—6 months. •% ^ 

To John Barton, of Tufton Street, Westml^lcr, in the 
county of Middlesex, engineer, for his various improvements 
in the construction and application of steam engines.—1st 
Nov.—6 months. 

To John Rulhven, of Edinburgh, printer, for his ma¬ 
chine, or press, for printii^ upon types, blocks, or 
s.urfaces.—1st Nov.—4 mii^hs. 

To Thomas Rogers, of Bagot Street, in the city of ]|kib!in, 
but now residing in Eucland, for his new flour for bread, 
])astry, and oilier purposes.—1st Nov.—6 months. 

To William Simmers the >»ouuger, of New Bond Street, 
in the county of Middlesex, ironmonger, for his method of 
raising hot water Irom a lower to an upper level for baths, 
manufactories, and other useful purposes.—IstNov.—2 mo. 

To Benjamin Sanders the elder, of Granby Place, in the 
county of Surry, button manufaclurej, for his improved 
manner or method of manufacturing buttons,—4 th Nov.— 
6 months. 

To Charles Wilks, of Ballincollig, in the county of 
Cork, Esq. for his method of constructing four-wheeled car- 
riage.s of ail iiesiisripuons, whereby a i'acihty of turning is 
obtained without having recourse to the usual modes of 
having what is commonly calledor having any ne¬ 
cessity for keeping the fore carriages tow'er 

than the hinder wncels usually of raising the bodies 

of such carriages higher than usu®.—Qth Nov.—2 months. 

To Richard Jones Tomlinson, of Bristol, in the county 
of Somerset, iron master, for certain improvements in the 
methods of constructing or making the coverings of the 
roofs, or of other surfaces of buildings whether external or 
interned.—13lh Nov,—« months, metboro- 
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MElPSORieLOOICAL TABLE, 

By Mr. Cary, of the Strand, 
For Novemlsr 1813. 


I I t 

Thfrmometer. j . 

^ e t « lleiifR'- of [ 'f J J 

D.ys of I the IN-oiT). ^ | 

^onih. ry ^ .. vJ - inches. s'S 


Weather, 



4i^i40 
42^ 36 

40 35 

47 52 

45 40 

48 s 38 

47 35 

46 30 

45 38 

46 38 

47 38 

43 40 

57 46 

53 44 

57 47 

58 52 

54 42 

46 36 

47 37 

46 35 

43 43 

37 35 

41 37 

48 52 

53 50 

54 50 

54 44 

47 m 


29*65 

•65 

*91 

•50 

'26 

•50 

*67 

30*21 

*26 

*18 

29-a3 

■P 

•42 

•62 

•68 

•64 

•60 

•57 

•24 

•26 

.*17 

•21 

*62 

*64 

•88 

*91 

•91 

*92 


Q'l: Rain 
0 Rain 
JO Showery 
1 1 Cloudy 

19 Kair 
22 Fair 

27 Cloudy 
24 Fair 
26 Fair 

20 Fair 
22 Fair 

0 Rain {Thunder 
0 Rain with 
26 Fair 
20 Showery 

f si 

24 Fair 
16 Fair 

28 Fair 
20 Fair 

O Snow 
10 Fair 
O Rain 
16 Fair 

18V 


3 







{ 461 3 

. ‘I 

LXVfl. DescripV^ md Vse anJnstmment called The 
Sectograph,^^ fkirmpally intended for the Purposes (f di¬ 
viding right Lines into equal Parts^ measuring rdngles, 
and inscnhine Polygons in the Circle, invented 

ly Thomas Jones, Astronomical and Mathematical In¬ 
strument Maker, ^c. No. 21, Oxendon-Street, 

SevERAL years have now elapsed since I first thought of 
the arrangcnrient for this instrument; but thoueh T obtained 
a patent ior it about two ycats ago. I have liil now been 
prevented from submitting it to thejiubhc by various pfOS 
fessional duticti which T could not aside ; being obligee^ 
like every man who tries to attain excellence in his pfov 
fession, to finish the greater and most particular Quarts ^ 
my instruments with my owm hands. i ‘ 

The sectograph will, I hope, effect the ]^ur|joses int£ni^.edj|' 
namely, a considerable saving ol time, and'^a degree; * 
curacy applicable to the various purposes of drawing.^ Th^**- 
instrument is very simple in its construction, and'^^y tii. 
its use ; requiring only one setting or adjustment fijt. divid-■ 
ing, laying down, or measuring any space or 
with a facility calcnla|^ to lessen the laboriouilillicit.of* 
these processes, and to f^ider them light and pleasaht to 
the careful and clegan*^ draughtsman. 

The common size of the sectograph is about cightinches 
long, and measures to the extent of that distance. The 
instrument is picked in a morocco case (with a printed de¬ 
scription inside) the exterior of which is about nine inches 
long, and three quarters ol an inch square*. 

Description of the Instrument. 

The irarsof metal (or other substance) (Pl.VI.) are 

•of equal dimensions, the bars a,a,a,a,a, arc likewise equal 
to each other. The whole of the eight bars are ot the same 
length, and are pinned and screwed together at the dots and 
small cicclo®^ ^here the ends of the smaller bars joiq the 
larger; each joint giving an easy and pleasant motion. 1,3, 
5, and 7 are small short picct^^laced across, and pinned 
to the otherf. 0, 1, 2, 3, and 8 are t^e places 

where the steel points are bars. e,g, is a scale 

with a slit in the middle, receives the clamp and 

fixing screw «, for bolding the points at any required di- 

* The price of the«Ight irch is two guineas, that of others in proporttou 
*o their lenyUii, &c. as they are maac lo any size, with any pumher » 
points, or without the clamp and scale, if rerpired. 

VoJ. 42. No. 188. Dec. I SI 3, Cc 
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stance. This scale has degrees on one side of the surfacCjr 
and inches and parts o£> inches on the other. ** 

Direcliom fot using the Sretograpk. 

The letters and figures referred to in tire following di¬ 
rections are marked on the instrnnicnt. 

Open the instruiiiciit by pulling A and B asunder, until 
the exterior nearly forms a square. Hold it in the hand, 
or place it on paper, with A next to yon : the points will 
thti» appear in line, and numbered from left to right 0,2,4, 
itc. and may be mad^ lo recede from or advance to each 
^ther at pleasure. For dividing lines^ place'0 on the be¬ 
ginning, and the 2d, 3d, 4th, he. on the other point or 
^stance to be divided, and press down the intermediate 
points, or as many as inav he required. When a transfer 
or copy is to bj^ fliken, lake care to clamp the instrument 
by the milled head as soon as it is set. For measuring 
distances^ place 0 on one point, and the point of the op¬ 
posite corner on the other : the scale on the side where the 
divisions are marked 1, 2, 3, 4, &c. (indicating inches) will 
give, at the clamp, the inches and parts of the required di¬ 
stance. For laying down , (ihe other side of the 

scale marked l6, 20, 30, 8cc. are the degrees, the point A 
the angular point, and the other two yioints O and 8 form 
with A the sides of the angle,) set the. division of the clamp 
to the number of degrees, clamp the instrument, and apply 
the points to the paper, or other surhice. ^'For measuring 
angles^ place the point A in I he angle, and the other points 
to the sides respectively, clamp the instrument, and the 
scale will give the number of degrees. For angles of one 
degree, &c. set the instrument to ninety degrees, and clamp 
it; then place A, 8, on one side of the angle and let fall the 
point Q, press gently the points A and t>, loosen the clamp, 
lift the point 8, and move the required number of degrees, 
either for measuring or laying down angles. J3v the scale 
of inches the points arc placed one inch, one-hail’, one- 
quarier, one-eighth, or one-sixteenth, from each other. 
'I'hc intermediate fli itanees^iy be had by the scale of inches* 
In order to get the hnn^|Mn|art of an inch^ the clamp 
to 5 inches, beyond whUipi B pbu clivisioits; then place the 
7ih (K)int in the dot wherdfSp^ want the hundreds- to com¬ 
mence j let fall rhe 6th point, on which place the second^ 
finger of the right hand firmly; witli the other hand hold 
the end O, letting the fingers touch the paper ; then raise 
the 7th point, still keeping the Sih down, and move the 
points towards each other until vou come (o the first of the' 

leer 



403 


(m Instrument called The Seclo^rapk, 

ten divisions; then with the first finger of the right hand 
make a do*l with the 7th point, (whwh may easily be done 
without marking with the other points,) which distance 
will be one-liundredih of an inch; then raise the 7lh point, 
move to another division, dot, &c. &C. By using every 
second division you will have the fiftieth of an inch, See. 
Fractional parts of distance may be measured by the same 
means. 


The Sectograph and Scalefor dividing Circles, /Angles,Lines, 


csrc. IS 

This sectograph is exactly the samb as the former, except ^ 
that of its not having the graduated scale e, g-, instead of. 
which it is acconipanied by a scale, the sjze of the in- . 
strument when opened to its greatest extent, that is, about * 
eight inches and a half long and iive-cighlh,s of inclf 
wide. Both being of the same dimensions, arc neatly 
packed in one case. 

The ivory scale has on one side a diagonal scale of inchesj;, 
on the other, polygons, smes, tangent ', scini'tangents, and 
chords;—tlie whole constructed expressly for the instru¬ 
ment. 


The Use nf iKe ^<‘r/og7Uph and S^ale. 

The fir*?! (0) and I rr irMiit (s> on the line of points are 
railed the cxiremcs; tiie '.uiglo point (at A or B) the cen¬ 
tral point. 


To divide any line, AB, fig, 1. into a given number of 
equal parts, each less than the gieatcsr, hut greater than 
the smallest division that can he made l>v the iustrumenl. 

Rule. 

1. Draw AC (fig. 1.) making any angle with AB. 

2. Take any distance as AI between the extreme points, 
and repeat it as often as necessary along AC; as from A 
to ], 1 lo 2, 2 to .3, &c. 

3. Press down the points in the last division, as from 3 
to 4, and let C be the required pc^t. 

4. With the same extent ojy|jB||ectograph and one ex¬ 
treme in C, let the other fall 

5. Join CB, and parallel tireMo draw DE ; then BE is 
one extent of the sectograph on the line AB, to which 
apply it and finish the division. 

Example, Let it be required to divide the line AB into 
iwenly-nuie equal parts with an instrument of eight divi¬ 
sions, or nine points. 

C c 5 Proceed 
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Proceed as above, and press down the points in the 4th 
grand division, and C will fall ag^ainst the 5th point, from 
which draw a line to B. Then ntake CD equal to A I, and 
draw DE parallel to CB, and BE will be the length of 
eight divisions on the line AB, to which apply the instru¬ 
ment and iluish the division. 

When the division can be made with one remove of the 
instrument, it may be easily done by trial without drawing 
an additional line. 

To divide any line AB into a given number of equal 
^ parts, each greater ihtn l, but less than 2, of the greatest 
divisions that can be made by-the instrument. 

Rule^ 

1. Draw AC {fig. 2.) making any angle with AB. 

S. With t,he instrument drawn to its greatest e.\'tent, 
make the required number of divisions along AC, the last 
point being at C. 

3. Join CB, and parallel thereto draw lines from all the 
points to AB; or, without drawing the lines, make marks 
in AB, which will then be divided as required. 

Let the greatest division that can be made by the instru¬ 
ment be called D. 

Then, to divide AB into any number of equal parts, each 
greater than 2 D, but less than 3 D, 

Rule. —Mark AC w'ith twice the required number of 
divisions, each equal to D, and having joined CB, draw 
parallels from every 2d point in AC to AB, or make marks 
therein. 

If the divisions to be made on AB are greater than 3 D, 
but less than 4 D, 

Mark AC with three times the required number of divi¬ 
sions, each equal to D, and draw parallels from every 3d 
point, &c. 

N.B. When the divisions on AC are nearly equal to 
those on AB, the angle at A may be small; but it will be 
best to make it larger as the difference is greater. 

The length of a line ipg given in inches, to divide it 
into a given number of ' parts by the lines of and ^ 
inches on the scale. 

Rule. 

Multiply the number of inches by 2 or 4, to bring them 
into half or quarter inches. Then say, 

As the number of pans given; to the number, of parts 
in the sectograph : so is the length of the line given to the 
length of one extent of the sectograph. Take 
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Take this extent between the extreme points from the 
line of half or quarter iriWies (as the case may be), and this 
extent applied to the given line will divide it as required. 

Examples. 

1. Let it be required to divide a line of 5 inches long 
into 17 equal parts ? 

Here 5x2=10 half inches. Then 

As 17 : 8:: 10:4-706 nearly. Take this number be¬ 
tween the exireine puinis of the se^tograph from the line 
of halt inches. Then apply it to t'he given line, and it 
will divide it as required. 

2. To divide a liueot 6} inches long into 37 equal parts? 

Here 6^ x 2 = 13 half inches. 

Then, as 37 : s :: 13 : 2*811 nearly, to be taken from the 
line of half inches, as in the last example, 

3. To divide a line of 14^- inches long into 23 equal 

parts ? I 

Here 14| x4=59 quarter inches. Then 

As 23 : 8 :: 59 : 20*522 nearly, to be taken from the line 
of quarter inches. 

4. To divide a line of 25-^ inches long into 31 equal 
parts ? 

Here 2.^f x 4 = 103 J quarter inches. Then 

As 31 :8 :: 103*5 : 26-71 nearly, to be taken from the 
line of quarter inches. 

5. To divide a line of 48*35 inches long into 100 equal 
parts ? 

Here 49*35 x4= 193*4 quarter inches. Then 

As 100 : 8 :: 193*4 : 15*472 tn he taken from the line of • 
quarter inches. 

If the length of ihc line to be divided is not given in 
inches, it may easily be found by measuring, and then di¬ 
vided hv this method, which in some cases will be found 
to be preferable to the other. 

Use of the Lines on the Scale. 

The several lines on the scale^ijhich belong to the circle, 
arc adapted to the radius of ihinProtrumeut, which is the 
distance between the cemral point and one extreme point, 

1 . Of the L ine of Chords. 

I'o raise a perpendicular, or make an angle of 90 degrees. 

liule .—h ix the middle point (fig. 3.) oflho instrument in 
the point B, or that from which the perpendicular is to bo 

C c 3 drawn, 
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drawn, and extend the extremes to any distance along the 
line, as from A to C; then the central point will fall in the 
perpendicular line at D. 

To find the measure of an angle. 

H/ilf .—Fix the. ceiilral point-in the intersection of the 
lines, or angular point, and bring the extreme points to the 
containing lines, 'I'heii this extent or distance of the cx- 
trcnits apjil't'd to the line of chords, will show the measure 
of the angle required. 

To make an angle of any number of degrees less than qo. 

Rule .—Apply the extreme points to the line of chords, 
and take between tiiem the measure of the angle. Then 
fix the central point in the angular ])oint,and the extremes 
will fall in the liif^s to be drawn from that point. 

N.B. If it be required to make an angle less than can be 
taken between the extreme points of the mstruinent,—draw 
a perpendicular or angle of 90 % and then lay down the 
complement of tlie required angle. 

2. Of the Shiesj 7'angentsy and Semi-Tangents. 

The lines of tangents and semi-tangents are particularly 
useful in the projection of the sphere, and the line of sines 
in drawing the parabola by points. No further explanation 
seems to be neecjsary here, as that is given in every trea¬ 
tise where tlicir use is required. 

3. Of the Line of Polygons. 

This line is numbered the contrary way, because the 
lengths of the sides increase as their numbers decrease : it is 
reo:ularlv divided from 3 to 24, and numbered ; but the 
numbers 11, 13, 15, 17) 19, 21 and 22 arc left out for want 
of niom. 

When a ]iolygon of several sides is inscribed in a circle, 
by continuing the division with one side only taken from 
the scale, the error (if any) will increase with the number; 
and will consequently at last be very considerable. It will 
therefore be necessary to divide the circle into parts of 2, 
3, or more sides each j afliSi then take one side between the 
extremes from the line of polygons, and finish the poly¬ 
gon by subdivisions. This may be done very correctly for 
composite numbers. 

Thus the number 21 is composed of 3 and 7: therefore, 
divide the circle fir^t into 3 parts, and then take the side of 
21 from the line, and subdivide each division into 7. 

Again^ 
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Again, 20 is composed of 4 and 5 : therefore divi()e the 
■circle into 4 parts, and then by the side of £0 subdivide 
each division into 5. 

For the prime numbers take one side from the line of 
polygons, and v.ith ii mark 3 divisions as exactly as possi- 
Idc. Take these 3 divisions between the extremes, and 
divide the circle into as many divisions of 3 sides each, as 
are necessary; then with one side between the extremes 
trisect the divtsiotis. 

N. B. On the line of sines, the sine of 53 degrees is 
equal to the chord of three sides of a polygon of 23 sidr:fs 
nearly. 

For the purpose of very readily measuring degrees, bin 
secting angles and lines, ttie sectogrnph (if required) may 
be made to consist ol three points only in the line, besides 
the cential point. 


LXVIIT. Same Farperunents and Ohservnliims an the Sub¬ 
stances produced in different chemical Pracases on Fluor 
Spar, By Sir Humphry Davy, LL.D. F.R.S. P.P. 
R.I.^ 

In the Bakerian Lecture for 1608 I have given an account 
of an* experiment on the combustion of potassium in sili- 
cated fluoric acid gas, in winch the gas was absorbed, and 
a fawn-coloured Eubstanee formed, which eflcrvcsccd with 
water,and left after its action on that fluid,a residuum which 
burnt when heated in oxygen, reproducing silicaicd fluoric 
acid gas; and I concluded from the phaenomcna, that the 
acid gas was decomposed in the process, that oxygen was 
probal)ly separated from it by the potassium, and that the 
combusiibic substance was a compound of the siliceous and 
fluoric bases. 

The experiment of burning potassium in silicated fluoric 
acid gas was made likewise by MM. Gay-Lussac and Xhe- 
nard, before 1 published any account of my researches on this 
phaenomenon. It was indeed one of the most obvious ap¬ 
plications of potassium, and it penned to many others, as 
well as to myself, that it might oe made*, immediately alter 
I discovered that metal, 

MM. Gay-Lussac and Thcnard drew the same conclu¬ 
sions as 1 did, namely, that the acid gas w'as probably de¬ 
composed during the action of potassium on silicated fluoric 
acidj but their general view's dificred from mine in this re¬ 


f From the Philosophirnt ''I'ransactiunfi for 1813.. part ii. 

C c 4 spect. 
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cording to niy ideas of its aM^ogy to the other bodies 
which contain chlorine; but Tatli not desirous, in the pre¬ 
sent impfrteci and fluctuating state of chemical nomencla¬ 
ture, t'> press the .idopliou of any new word, particularly as 
applied to a substance not discovered by myself. 

i am, my dear sir, very sincerely yours, 

Humphky Davy. 


LIV. On a new systHwafic Arrangement ef Colours, By 

T, Forstek, Esq, 

Td ^Ir. Tilloch, 

Sir,—-Since my' communication on the sulycct of a more 
perfect nomenclature and classification of colours, I have 
met with Mr. Sowtrby’s work on Colouis, and have had 
some coMversaiion with the author on this subject. ITe 
exprc'^sed his opinion to me that such a nomenclature micht 
be formed as I have hinted at in mv paper; namely, one 
which should express their varieties by reference to the pro¬ 
portions of the primitive colours which made up each of 
the com[)oiinds. 

According to the most recent ilteory, there are only 
three primitive coh^ins, each of which i.s distinct from tlie 
other two, and none of which can be artificially made by 
any cojupound of other colours; they are, for example, 
the rcil, the blue, and the yellow of the prism. The pri¬ 
mitive red .should be distingutshed from all other reds, as 
the latter arc mixtures of the former, with some proportions 
of one or other of the reniainina; colours. The same ob¬ 
servation holds good with respect to the primitive yellow 
and blue. In the fbrination of different colours, the pri¬ 
mitive colours are mixed either in binary or leruarv com- 
pounds. 

The binary compounds arc : Firstly, the combinations of 
red and yellow, which, according to the proportion in which 
they arc combined, make ail those varieties between red 
and yellow, which, when nii.xcd in pretty equal quantities, 
are called orange colour. Secondly, the combinations of 
red and blue, which make all the crimsons, lake colours and 
purples. And lastly, the combinations of yellow and blue, 
making all the varieties of green. 

'file ternary compounds are the browns, various, indeed, 
according to difference of the ])ropnrtions. Accordingly as 
one or Uieother prcponderate.s,itwillbeablueish,areddish,or 

X 4 a yellowish 
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t yellowish brown ;* if hkie and yellow preponderate, a 
greenish or olive brown, 

Though, at first view of the subject, it seehis difficult to 
reconcile this theory with the nunierous tinis dijjplayed on 
the surfaces of d 5 file rent bodies ; yet experimeius seem to 
warrant the notion, that all the tint.s in . nature are com¬ 
pounds of these primitive colours, varied in the way I have 
described. To construct a nomenclature to express these 
said proportidns, we must first get an idea of llie proportions 
lliein'clves which arc requisite to produce given coiii- 
pound colours. This may, I think, be done in some mea¬ 
sure by mixing together repeatcdl^^iffercnl liquors coloured 
with the primilivt colours; and which weie known to 
have no such themical action on each other by mixture, as 
should destroy the result of the compound by pr«>ducing a 
difTcrtnt colour the result of chemical changes in the mixjed 
liquid. Prismatic mixtures might be made the criterion, 
whether tlie colour resulting from the ifquid mixtures 
were the genuine efiects of the compound of colour; or 
whether chemical changes in the substance had not given 
one somethirtg difTerent. 

Having hinted, as above, at the manner in which a more 
correct nomcuciature for colours might be formed by an 
analysis of the prr>portions of the primitive colours in the 
compounds; and having before spoken of a mode of forming a 
more useful classificalion for common purposes, by reference 
to specific flowers, as affording standard colours; 1 shall 
conclude with txj) 08 )ng the inexplicit nature of our present 
names, by an eiyrnoiogical inquiry into their true import. 
And first of the primitive colours. 

Yellow. This word is derived from the Angbi-Sa^on 
veib accendrref to inflame, and signifies tht 

colour of flame, which is a sort of a yellowish colour. 
In like manner the LiUn ^fiammeust as well as JiavuSf 
come from 0Xgyju.a, Jlame^ from <^Xsys(v. The Italian 
giailo, and French jaune, seem to have bad a conn 
'mon origin w'ith yellow. 

Eeo* However the real difference between red and yellow 
may be demonstrated by a prism, I suspect the ety¬ 
mology expresses no difTcrence, The etymology of 
the word seems doubtful. Home Tooke has omitted 
it in his etymological account of colours in the Diver¬ 
sions of Purley. 1 suspect, however, it may have some 
connection with the word ray, and expresses the co- 
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only with its wat||r> withouf*^uffering a particle of the acid 
to escape. TbO salt, thus dried, left after ignition 90*3 
percent, of oxidef^and in this^process only nitrous vapours 
and oxygen were disengaged, without<^an atom of liquid 
acid. Thesit 90*3 parts of protoxide of lead contained 
6’457 of oxy^n. And if we consider the nitric acid as 
consisting or ^Btmoniuin and 87'88 percent, of oxygen, 
the 9-7 parts contain 8*52f of oxygen, which is much less 
tlian twice the oxygen of the base: bu| if we consider the 
nitric acid as consisting of 30*5 parts of nitrogen and 69*5 
of oxygen, 9*7 parts of nitric acid contain 674 of oxygen; 
that is, neglecting the small difference of *317i-which may, 
easily have arisen from an error of observation, a quantity 
of oxygen equal to that of the base. 

This result appeared to be the more strilcihg, as it seemed 
to contr:^dicl my earlier ideas respecting tlic composition of 
the nitric acid ; for I had not here to do with a double sub¬ 
salt of lead : I had indeed been long acquainted with such a 
suhacetate, and I particularly sought for it in this case; 
having observed that if one bi)ils the acetate of the prot¬ 
oxide of lead wiih more of the protoxide, one obtains a 
combination which does not crystallize, which acts on ve¬ 
getable colours like an alkali, and dries with heat into a 
mass of a gummy appearance. If this combination is di- 
geste4 with still more ol the protoxide, the protoxide ex¬ 
pands* and becomes white, the solution loses more and 
more of the lead that it contains, and retains at last an 
astringent taste, without sweetutss. The white precipitate 
thus formed dissolves in boiling water, and shoots from it 
into feathery crystals with a siiky gloss. I have not yet 
gone so far as to be able to make out with certainty the 
composition of this salt ; but I have found that it contains 
much more metal than the salt w-ith the appearance of an 
extract, and can he converted into it again by the addition 
of acetic acid. These two degrees of the subsalts may be 
termed subsaiis and subiiubsalls. 

I by no means expected, from the general law of the 
composition of salts which T have developed, that it would 
be necessary here to consider the nitric acid as composed 
of nitrogen and oxygen. Kiiher (A) the observation must 
have been incorrect, or (H) the analysis of the neutral ni¬ 
trate of the protoxide of lead irmst have been inaccurate, 
or (C) there must have been some cause, with which I am 
unacquainted, that nitrog^i is affected in the nitric acid; 
w hen it is raiuratcd with the greatest possible quantity of a 
base, as a simple substance, not containing any or 
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(D) the last-mentioned salt have been a double com¬ 
bination of a subnitrate of the {motottide qllead, differently 
modified, with a hydrated protoxide. 

In order to investigate which was the «iSt probable of all 
these possibilities, Tfppeated once more the eicamination of 
this salt. After drying it in a water bath, Ibe water of 
crystalliaation was dHven off in a smail glalin retort in a 
sand bath. I call it water of crystallization^ because the 
salt changed its colnur from white to yellow wifen it was 
expelled. It amounted in one experiment to 2^30, and in 
another to 3*32 per cent. The ignited salt left 88*1 of prot¬ 
oxide, which was not diminished by fusion. Consequently 
the salt was thus constituted : 

^ Protoxide of lead 83*10 
Nitric acid ., 9*3 [8] 

Water .. .. 2*32 

The view (C) of the composition of this salt I should 
be least of all disposed to admit, and therefore took care 
to examine all the rest before this. The quantity of .the 
protoxide here found contains 6*299 parts of oxygen j that 
of the acid either 6*66 or 8*4112, accordingly as we con¬ 
sider nitrogen or ammonium as its radical; and the Water 
contains 2-05. Since neither of the two numbers belong¬ 
ing to the acid on these different suppositions perfectly 
agrees with the quantity of oxygen contained in the base; 

I imagined that according to the hypothesis (D) the^ salt 
might be thus constituted: the nitric acid being combined 
with ^-of the protoxide, and forming with it a subsalt, in 
w'hich the acid contained twice as much oxygen as the 
base, the remaining i might be eombined with water as a 
hydrate, in which the oxygen of the water and of the prot¬ 
oxide might he equal: and the whole might in some znea-,,. 
sure reseiiiblc a double salt, in which the oxygen was con¬ 
tained in the smallest quantity in the water, that of the 
protoxide being throe times as much, and that of the nitric 
acid four. This view agrees wiili the result of the experi¬ 
ment ; but that jt probably is not the true one, I am per- 
.suaded from the consideration of the other subnitrates, 
which rather seem to indicate, that we mu't consider the 
acid in these combinations as having nitrogen for its radi¬ 
cal, since on this supposition it wou d contain an equal 
quantity of oxygen with the base, and the wateras much. 

That this view of the subject, according to wtiich we are 
to consider the nitric acid as composed of nitrogen and 
oxygen, does not agree with the neutral nitrate of llic prot¬ 
oxide of lead, if this contains QO:)*l parts of the protoxide 
Vol^teJNo. 1S8. £>ec. 1813. Ff ’ tf 
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to 100 of nitric acid, wc have already seen in the examina¬ 
tion of this salI therefore repeated once more the ana¬ 
lysis of the neutral niiraie. 

For this purpble I dried the'finely powdered neutral ni¬ 
trate of the protoxide of kad in the sunshine, and, after 
some hours, I exposed ten grarnines of it in a small glass 
retort to a higher temperature, until the protoxide, deprived 
of its acid, was half vitrified, and the retort began to melt. 
Neither in the neck of the retort, nor in the receivers, had 
a single drop of acid been condensed ; a proof that this 
nitrate contains no water. Tlie weight of the retort was 
now only increased 6’7i.*9 gr. by that of the residuum ; 
and it lost nothing more by further exposure to heat, al¬ 
though it was now completely flattened by partial fusion. 

I have repeated this experiment several times with the 
most careful attention, both in retorts and in a platina 
crucible, and it always afforded results which only varied 
from 67*3 to 67’3I of the protoxide of lead for 100 of the 
salt. This is somewhat more than the 67'222, which I 
had found in my former experiments; [and hence the neutral 
nitrate contains 205*87 [larts of the protoxide to 100 of 
nitric acid, G.] The neutral nitrate of the protoxide of lead, 
which was emp!o\cd for these experiments, produced not 
the least turbidness with the nitrate of the protoxide of 
silver, and the remaii'.inii protoxide of lead emitted, when 
dissolved in nitric acid, no gas, as would have been to be 
expected from the analogy ol the alkaline and earthy nitrates 
which have been exposed to heat. No more gas was evolved 
from 0*73 gr. of half vitrified protoxide of lead than oc¬ 
cupied the bulk of a pea; I therefore consider this as at¬ 
mospherical air, which had been ihcchauicaliy absorbed by 
the oxide in cooling. 

Hence it is most clearly established : that if we 

choose to consider the nitric acid as composed of nitrogen 
andoxj'gen, the, acid contained in the neutral nitrate cannot 
possibly contain oxygen in any quantity which is an in¬ 
tegral multiple of the oxygen in the base ; and secondlyj 
that in the subnitratc here described, the base can be no 
integral multiple cf that quantity of the same base with 
which the same quantity of acid is combined in the neutral 
nitrate. Consequently the want of agreement between the 
results cannot depend o.i errors in the analyses, hut the 
last described subsalt is cidu r a double combination with 
the base, or there are some cau^ci for which the nitric acid, 
when united with the greatest possible quantity of the base, 

detains the oxygen in the nitrogen so strono-Jv. -■’*> **■ 

w any or 
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MO longer the properties of oxygen, and can therefore no 
longer he taken into the account. The following example 
conDnns the probability of this last view of the subject; 
but the complete explanation of tiiis pilasnomenou would 
probably lead us a great step further in the doctrine of che¬ 
mical proportions. 


Sulnitrate of the Oxide of Copper. 

T have prepared this salt in three different ways: (A) by 
getttly heating the 4ry neutral salt, and washing away the 
uiidecomposen portion with btuling water; (B) hy precipi¬ 
tation of the neutral nitrate with lime water ; and (C) by 
Ql'ecipitation with caustic ammonia, which leaves part of 
the copper in the solution. All these three methods afforded 
precisely the same salt. 

1 obtained from this salt by ignition, in several experi¬ 
ments. 63'ff to 66 per cent, of black oxide (ii copper, and 
iht acid disengaged nas m great measure liquid. Conse¬ 
quently this salt contain^ wa:e*r of rry<talii>:ation, and ac¬ 
cording to the '.'ompuatiou hcical'ter to be* detailed, it must 
be thus corissituted : 

IVilvic acid .. .. J8'D 

Oxide 01 copper .. .. Ob'O 

W.alor .. 15*t 


The GC paits of ox id * of copjjc-r contain 13'3 of oxygen, 
which answer to 5 8 0 parts oi r.ln’ic acd, if considered as 
composed of uuiO!;yu a..d oxygen. The remaining 
parts inns* have hren wa'o ai.d have’ coniained 13*32 
parts of oxy‘’en. U wc to compute (bis residt ac¬ 

cording to another view of tlic compcfi'io/t uf the nilric 
acid, we* should obtain no relation beiween t.hr ox 3 'grn of 
the base and I'lat 0 ('the water, that can he cxpr<sse'd by 
an integral pioporlion ; ior 13*3 parts ot oxygen v-onUf, 
according to iho. vh’w of the subji'ct, be- conlaincd hi only 
15*0-1 parts ot nitr'C ac;d, and cv.nscyue*ruly ilic oxygen of 
the water wuidd “xceetl *0 -juaniitv t'lat (d tlie ba;a;. ai.dyct 
not amount to -.wice aii uii.cli. ihu if c. c ■va i'd assume '.hat 
the o.xygen of the acid v. ere twice js i>iu. ;i if; that of the 
base, the salt w'ou.'d co-itain so o*^' jHf's of nitric acid, and 
3*42 of water, and Oic i'\y 2 ,cn of ti e wan.'* would again 
observe no integral piop' r.i'-n t.> tl’ ' o, liu* base. And if 
we consider the salt ;*■ a doub’c coai‘:iuat!OU 01 subnitrate 
of the oxide of coppei with Ii./iraic 01 the same oxide, vve 
still obtain no satlslactory t:^pjaua‘ on. 

analysis of this salt appears therefore to confirm the 
oxide ot iw.. «.n,iioncd, that in the salts iii which the nitric 


Voii^^No. i: 
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acid is saturated with the greatest possible quantity of a 
base, the acid contains an equal quantity of oxygen with 
the base, so far as we consider it as composed of oxygen 
and nitrogen, and do not take into account the oxygen of 
the nitrogen. We shall obtain another conHrmation of 
this statement from the subsubnitrite of the protoxide of 
lead, to which we shall now proceed. 

III. The Nitrites, 

Since the proofs which, as we have seen, may be derived 
from the analysis of the neutral nitrafts in favour of the 
composition of ammonia and nitrogen, are so highly im¬ 
portant and indispensable, and since the ideas, to which 
they lead, are contrary to the older opinions, and will meet 
with much opposition among chemists, I have considered 
it as essentially necessary to examine more accurately every 
thine which might appear ambiguous or uncertain in these 
proofs. In order to place beyond all doubt the truth of the 
opinion that the iiilric acid is composed of ammonium and 
oxygen, I resolved to employ an observation which I had 
had occasion to make in the course of my extensive inves¬ 
tigations respecting the salts of lead. 

Suhnlblte of the Piotaxide of Lead. 

It is a fact first discovered by Proust, and since universally 
understood, that if we boil intTallic lead with a solution of 
nitrate of the protoxide of lead, the lead is dissolved, and 
we obtain a'yellow fluid, which shoots into scaly yellow 
crystals. Mr. Proust considered this contbination as a salt 
in which the lead was reduced to a lower degree of oxida¬ 
tion. Dr. Thomson on the other hand calls the same salt, 
which he obtained from the nitrate by means of heat, com¬ 
mon subnitrale of the protoxide of lead. Neither of these 
chemists had directed his attention to the alteration of the' 
condition of the acid : hence arises the contradiction in 
their results, neither of which is more correct than the 
other. 

1 had very often found, that when I dissolved lead in 
nitric acid, the solution was at last of a lemon colour, 
without obtaining from it the scaly salt described by Mr. 
Proust. Since these yellow solutions were less disposed to 
crystallize than the common ones, and afforded a yellow 
salt, I (jittempud to force them to crystvallizc by the addi¬ 
tion of nitric acid: for it is known that several salts are 
precipitated from their solutions in water by the addition of 
uncombined acid j probably because the capacity of the 

iM'lKtatei; 



On definite Proportions, 453 

water is diminished by this addition. The colour disap¬ 
peared immediately, and nitrate of the protoxide of lead 
was cryntallized in abundance. But these solutions mixed 
with nitric acid had always so sufTocating a smell of nitrous 
gas, without however exhibiting red vapours, that 1 was 
obliged to remove them out of the laboratory. I nowpoured 
nitric acid on a portion of the yellow salt, and gently heated 
the mixture: in the mean time small bubbles of gas were 
' disengaged, which, even at the bottom of the vessel, before 
they came iu contact with the air, appeared of a red colour. 
The acetic acid produced the same appearance. It was there¬ 
fore beyond all doubt that this yellow salt contained 9 . com¬ 
bination of wt/rows odd with the protoxide of lead, from 
w'hich it probably derived the yellow colour. 

I immediately determined to examine how the oxygen of 
the nitrous acid was related to that of the base, and if this 
relation would not afford a new proof my idea of the com¬ 
position of nitrogen. For this purpose I boiled in a small 
glass flask a solution of so grammes of nitrate of the prot¬ 
oxide of lead with 12*4 gr. of thin hammered lead ; that 

is, with precisely as much as the salt already contained. 
After sonic hour's, the lead was completely dissolved, and 
the solution had assumed a full yellow colour. While it 
was cooling, it congealed completely into a scaly yellow 
mass, which allowed a colourless fluid to be pressed out of 

it. The solution had a taste rather astringent than sweet, 
and acted on reddened litmus paper precisely as an alkali. 
This was also the case with the crystals. Acids evolved 
nitrous acid in great quantity from this salt. It is therefore 
a subnitrite of the protoxide of lead. Hence it appears 
that there must be a distinct neutral combination of the 
nitrous acid with the protoxide : of this I shall speak here¬ 
after, and flrst endeavour to ascertain the composition eyf 
this subsalt. 

The crystals that had been obtained were levigated, well 
dried, then heated in a small glass retort, and at last strongly 
ignited, until no more nitrous gas was disengaged. The 
salt d‘d not melt in the heat. It emitted partly gaseous, 
partly fluid, red, smoking nitrons acid, and consequently 
contained some water of crystallization. The part of the 
oxide of lead, which had not been fused, was of a fine light 
yellow, and weighed, in different experiments, 79*5> 79*75, 
to 80 per cent, of the salt which had been employifd. 

If we consider the nitrous acid as composed of nitrogen 
and oxygen, it contains for 63* J parts of oxygen 3y*5 of 
nilrogeti,’ If, on the contrary, we regard it as composed 
'■mk Ff3 of 
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of atninoniuM and oxygen, it consists of 15*88 parts of 
ammonium with 84*13 of oxygen in 100. In the quan¬ 
tity of protoxide of lead, which wc have obtained in these 
experiments, there arc IVoni 5*70 to 5*73 parts of oxygen, 
Avhich must be an aliqmt part of the oxygen contained in 
the fiOper cent, of acid expelled. If we consider nitrogen 
as the radical of the nitrous acid, this acid cannot contain 
three times as much oxygen as the base. The quantity of 
nitrous acid which contains twice 5'79 parts .of oxygen is 
18*13; and 1*87 paris only would remain for the water, which 
is manifestly too little, since in the distillation of this salt 
the greatest pan of the acid is obtained ui a liquid form* 

In order to ascertain this point, I diied a quantity of the 
siibsalt very perfectly, until the acid began to^escape, so 
that all water adhering to it mechanically must-have been 
expelled; the salt had assumed a darker colour, and, when 
ignited in a retort, gave, as before, liqtiid/acul, leaving 81*3 
per cent, of protoxide. Since now the 18*7 per cent, thus 
expelled was chiefly liquid, as before, it is utterly impossi¬ 
ble, that the nitrous acid should contain twice as much 
oxygen as the base of the salt; for in this case nothing 
would be left for the water. 11 again it only contained an 
equal quantity of oxygen with the ba-ie, the sail would con¬ 
tain only 10 93 parts of water of crystallization, and the 
oxygen of this water would observe no rcgul.ar proportion 
to that of the base, ('onscqueiitly the coinposition of this 
salt will not in .luy ni.’inner agree with the laws which pre¬ 
vail with respect to the other salts, so far as we lake nitro¬ 
gen for the radical of the nitrous .u id. 

If on the other hand wc considf’rrd the nitrous acid as 
composed of ammonium and oxygen, .uid assumed that there 
is twice as much oxygen in the acid as in the base that neu- 

S alises it, the quantity of the nitrous acid in this salt w'ould 
nount to i:-5*57 or 13*<) per cent,, and 6*4 to 6 68 would 
remain for the water of crystallization. This water would 
contain 5*64 to 5*88 of oxygen ; and we may safely con¬ 
clude, that the base and ibe w'atcr of crystallization con¬ 
tain equal quantities of oxygen, and the acid twice as much, 
not reckoning that which belongs to the nitrogen, flencc 
the proportions of the component parts of the subnitrite of 
the protoxide of lead are nearly these: 

Protoxide of lead.80*0 

Nitrous acid.13*6 

Water...* • . .6*4 

We will now, in order to investigate this supposition 
more accurately, examine the composition of the subsalt 





On definite Proportions, 


435 


more minutely. We have already seen that 100 parts of 
nitric acid, with 205’ l of protoxide of lead, afford a neutral 
nitrate of lead. If we wish to reduce these 100 parts of 
nitric to nitrous acid, wc must deprive them of A of their 
whole quamity of oxygen, including that which belongs to 
the nitrogen. If now in all nitrates the oxygen of the acid 
is six times that of the base, it must amount in 100 parts 
of the nitric acid to fix 14’66=:8S parts. Now ^ = 17*6, 
and 100 parts of nitric acid will therefore afford 100—17*6= 
82'4 of nitrous acid, containing 70*35 of oxygen : [or 88 — 
17*6= 70*4.] I must here again remark, that if the quan¬ 
tity of the oxygen of the bases has been assumed a little too 
great^ the error must have a considerable effect here on ac¬ 
count of the multiplication by 6; this however has no efl'ect 
on the c|ipjreseutation here developed. If now the lead, 
which is dissolved by the solution of the nitrate, on which 
we operate, takes up the 17*6 of oxygen, the solution must 
contain a quantity of the base of which the oxygen amoLinls 
to 32-26, including the protoxide which was present in the 
first instance, containing 14*66. According to the analysis 
above related, the nitric acid must contain twice as much 
oxygcti as this, that is, “ 64*54.” lint we have seen that 
it contains in fact 5*48 more, that is, 70*35 ; [or rather 
5 SS more, =70*4—2x32-26.] If therefore this conipu- 
tation is correct, a part of the nitrous acid must at the same 
time be decomposed, and consequently nitrous gas or ni¬ 
trogen must be disengaged. I'his evolution of gas, arising 
from a dissimilar deconijx>siiioti of llie nilric acid, is denied 
by Mr. Proust, and also by Mr. Gehicii. But may it not 
actually take place ? Or lalhcr, How could the nitrate of the 
protoxide of lead he coiisiitutcd if it did not take place? 
The nitric acid would oiiierwisc be requir'-d to saturate a 
quantity of protoxide of lead, of wtiich the oxygen ainoi^s 
to -1. of tliat of the acid, considered as having ammouimn 
for its radical, or to as couiposed of nitrogen and oxygen. 
This however wouid supjuise, if my analysis of the nitrate 
of the protoxide of lead is at all correct, in the iOO parts of 
nilric acid, whicli .saturate 20.^* 1 oj'tbe protoxide, a quantity 
of water of v/hicli the'oxvgcn is equal to that of the prot¬ 
oxide; since 100 parts of dry nitric acid would be required 
to saturaic as inncii the protoxide as contains 17*59 parts 
of oxygen. But iny experiments on the analysis of the ni¬ 
trates o{ the jirotoxiJe of lead and of ammonia prove incoii- 
trovertihly, as it appears to me, that no such water is con¬ 
cealed in the acid. Consequently the conversion of the 
nitrate of the protoxide of lead into a subnilrite is not pos- 

F f 4 sibie 
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sible without a decomposition of a part of the nitrous acid, 
and consequently without evolution of gas. 

On this subject 1 was satisfied by means of the following 
experiment:—^1 put into a small glass flask \9 grains*’ of 
nitrate of the protoxide of lead, and ]t>gr. of lead hpuimercd 
thin. I filled the flask with boiled water, and introduced into 
its mouth a tube for the reception of gas, filled also with 
water. The flask was slowly heated over a spirit lamp, until 
the fluid came near to the boiling poin^t. The lead began 
by degrees to be dissolved, and a nulnber of very small 
bubbles rose from it, as from a conductor acting on w^ater 
in the galvanic circuit. I did not suffer the fluid to boil; 
and in this manner a quantity of gas was collected, which 
was not conde'nsed in cooling. Finally I made the fluid 
boil, and stopped the experiment, when the lead began to 
te covered with a yellow brown pellicle. It was found 
that 7*64 gr. of lead h:id been dissolved, and 1*8 cubic 
inch of gas had been disengaged ^ the thermometer stand¬ 
ing at I S'* [5Tj. When the gas was mixed with oxygtn 
gas, it was condensed into red vapours, which were wholly 
absorbed by water; consequently it was nitrous gas. In 
other experiments, in which I pei formed the solution of the 
lead in retorts with tubulated receivers luted to them, the 
oxygen gas of the receiver was absorbed, and the water that 
distilled over was very perceptibly acid. Consequently the 
decomposition of a small part of the nitrous acid, while the 
lead is dissolved in the nitrate of the protoxide, is put 
beyond all doubt by this exjieriinent. 

I was in hopes of being able to determine the quantity of 
the lead dissolved more accurafely, by allowing the solution 
to boil upon more lead than it ought to be able to dissolve 
according to the compulation. For ihis purpose I poured on 
12*5 “ grains” of very pure lead hammered thin, in a very 
l||tg-necked flask, a solution of 10 gr. of nitrate of the prot¬ 
oxide of lead in 500 gr. of water, and boiled the mixture 
for 13 hours. The orifice of the flask was closed with a 
cork, having a glass tube fixed in it, which allowed the 
gas to pass through. After twelve hours, the solution was 
poured into a bottle, which it nearly filled, and then was 
loosely stopped. To my great surprise, only *85 gr. of the 
lead were left undissolved. The solution, when poured off, 
crystallized in the form of small scales of a brick colour, 
and the fluid, which remained behind, had lost its colour. 
It was boiled down to and then, being put into a bottle, 
deposited two different groups of crystals. The one was 
^he yellow fii^bnitrite of the protoxide of lead, already tie,- 
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scribed; the other, which was of the same nature with 
the first deposition, formed small brick-coloured spots, 
exactly like the fructifications of fern, which tons.tituied a 
suhsubnilrite of the protoxide. 

By ther formation of "this subsubsalt, 1 found myself dis* 
appointed in my expectation of being able to determine the 
quantity of lead necessary for the formation of the subsalt, 

1 was therefore obliged to endeavour to determine it by ap¬ 
proximation, boiling the nitrate of lead in distilling vessels 
with different quantities of lead, and remarking the greatest 
quantity that could be formed without the production of 
any svibsubsalts. In the first experiment, 10 “grains” of 
nitrate of the protoxide of lead dissolved gr* of lead, 
withf'Ut any traces of a subsubsalt. I then heated again the 
solution which had>coolcd, and put in 1 gr. of lead, with 
which I boiled it for an hour. Of this ’iS gr. were dissolved, 
and while the solution was cooling, some groups of sub- 
s'ibsalt were formed. /,noibcr poriion of 10 gr. of nitrate 
of lead was boiled ..w ith 7'{) gr. of lead, luiiii it was com¬ 
pletely dissolved ; while the sohitloii was coehiig, some 
slight traces of the simsnbs.ih appeared. A ihiicl quanlitv, 
ip which 7'8 gr. of lead natl been oib^olvcd, show u lu.letd 
no very dislintt traces of a subsubsalt; but lh<' bwest part 
of the crystallized mass, at tlie bottom of ilie ap¬ 

peared to be somewhat redder llian llic upper part. Atul 
since the subsubsalt is not completely ms ;)ub!e in cold 
water, 1 thought T had no reason to e.vpect a more accurate 
determination of the question by ibis mode of approxima¬ 
tion. 

It is easy to compute how much lead must be dissolved 
by the nitrate of the protoxide of lead, isi oidcr that it iriay 
be changed into the subiiiiriie. For if, according to the 
later analysis already related, the neulial subnitritc of U|e 
protoxide of lead contaius in 305 b7 parts 100 m 1 the nltnc 
acid, which, in ordti to become nitrous acid, must give out 
f7‘6 parts of oxygen, or, according to the determination 
from the volumes of the gaseous component parts of the 
nitric acid, 17 't» 9 o ; the protoxide of lead, which is formed 
during the process, is not sufficient to bring all the nitrous 
acid to the same d< urcc of saturation, but there is an excess 
of 5*74 parts of imrc^us acid. It will tie found by a very 
easy calculation, that when ailrcms acid becomes nitrous 
gas, it Joses a fourth ol its whftlc quantity of oxygen, and 
consequently that two parts of nitrous acid must be decom¬ 
posed in order to form the proio.xide of lead, which makes 
ihe sub.sa|t with one part of the acid [considering the acid 
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in these salts as containing twice as much oxygen as the 
base, G.] Of the remaining 5*74 parts of nitrous acid, 
3*836 must therefore have been decomposed, and must have 
afibrded *803 of oxygen to the lead. These, added to the 
17 * 59 ” parts of oxygen before mentioned, give “18*375,” 
which have been taken up by the lead dissfilved; but 18*373 
parts of oxygen combine with 238 8 of lead. If now 305*87 
parts of nitrate of the protoxide of lead dissolve 3^38*8 of 
lead, 100 must dissolve 78; and v/e have seen that in these 
experiments the formation of the subsubsalt began exactly 
at this point. 

Perhapa none of the indirect proofs of the true composi¬ 
tion of the nitric acid, and at the same time of ammonia 
and nitrogen, is stronger than this. For the observations 
here adduced, even if they have no pretensions to the greatest 
accuracy, cannot possibly be so erroneous, as to render the 
formation of the subnitrile of the protoxide of lead compa¬ 
tible with any other idea of the composition and the capacity 
of saturation of these two acids. 

2. Neutral Nitrite of the Protoxide of Lead. 

I now wished also to be acquainted with the neutral ni¬ 
trite, and for this purpose I adopted the following process: 
I mixed a saturated boiling solution of the suhsalt with so 
much sulphuric acid as was required in order to saturate half 
of the protoxide contained in it; I fouud however that the 
experiment must be made in a long-necked flask, for other¬ 
wise a part of the nitrous acid will escape in the form of gas. 
I obtained a saturated solution ol a golden yellow colour, 
which did not crystallize when cold; and, when 1 attempted 
to concentrate it by evaporation in a sand heat, was partly 
decomposed, and aiTordcd subuitratc of the protoxide. I 
therefore left a part of it to evaporate spontaneously; and 
degrees a dark yellow salt was deposited from it, in octa¬ 
hedral crystals. The yellow salt thus obtained is consider¬ 
ably more soluble in water than the neutral nitrate. IF it is 
dissolved in water which has been boiled, and still remains 
hut, it leaves a small tpiantiiy of subuitratc, wliich has been 
formed during the evaporation of the water: in w'ater which 
has not been boiled-, this residuum is atill more considerable. 
Since the salt cannot be obtained dry in a stale of perfect 
purity, we cannot expect its analysis to be completely ac¬ 
curate. 

Ten grammes of this salt were exposed to heat in a small 
glass retort. It melted, and in this state resembled tho 
muriate of the protoxide of lead or of silver; it liad assumed 

d^dark 
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jt dark brown colour, and frol^ied very much while it was 
decomposed. A part of the acid which escaped was in the 
form of a gas ; another part was collected as a liquid in the 
receiver: the salt contains therefore water of crystallization, 
A melted protoxide remained in the retort, weighing seven 
‘‘grains” [grammes]. Without doubt this salt contains 
at least twice as much acid in proportion to the base, as the 
subnilritc, and consequently the nitrous acid must saturate 
in the neutral salt a quantity of the protoxide containing -l,- 
as much oxygen as the acid ; that Is, 100 parts of the acid 
must saturate 294* 1 of the protoxide^^ This is the less ques* 
tionabic, since the 100 parts of nitrous acid, considered as 
composed of nitrtigen and oxygen, contain three times as 
much oxygen as the 294’t parts of protoxide; so that both 
views of the subject are consistent with this result. If now 
the water of cry«tallizatifra contains an equal quantity of 
oxygen wiih the base, the composition of the neutral nitrite 
of the protoxide of lead must be this: 

Protoxide of lead ,, •• 70*375 

Nitrous acid.£3*925 

Water .5*700 

III the experiment, the salt Icit only 70 per cent, of the 
protoxide; the slight JifFereuee of nearly probably de¬ 
pends on the gradual oxvgcnizalion of the nitrous acid 
during the evaporation, whence the salt must contain a 
smaller quantity o%lhe base. 

3. Subsuhtilri/e f'f ike Protoxide of Lead. 

The subsuhnitritc of the protf'xide of lead is a salt but 
little soluble in cold water. While the solution i^ coo'ing, 
it shoots into small crvslalliiu* scales of a dark brick colour, 
'j’he Solution is decomposed by exposure to the air, or by 
ini.xturc with unboiled water, and copiously deposits a white 
powder. The drv “ri!) ina\ be kept in the air without alter- 
aiiuii. It docs not mdi bv heal, and at a temperature not 
very high it mav he iVccd ir(*ni all its w iier, witluml the 
extrication of any part of the acid; so tiiat it seems to con¬ 
tain no water of crystallization. When i ignited 10 gr. of 
the subsuhsalt well dried, in a small glass retort, I obtained 
only gaseous nitrous acid, and 8*9325 gr. of ])iotoxidc were 
left behind: con3L-c]ucnilv this salt is thus composed; 
iVotoxlde of lead .. .. S9*&25 

Nitrous acid .U)*»75 

Wc find on compulation, that this quantity of nitrous 
acid, considered as composed of nitrogen and oxygen, con¬ 
tains the same quantity of oxygen with the protoxide, 

agreeing 
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agreeing almost to the last place? of decimals: and that the 
agreement no longer remains, if we take into account the ’ 
oxygen of the nitrogen. In two other experiments .1 ob¬ 
tained 89*5 and 60'66 per dent, of the pfoloxidj^ from this 
salt. 


We have here a new confirmation of the idea already 
suggested, that in the suhnitraies, in which the acid and the 
protoxide of lead contain equal quantities of oxygen, the 
nitrogen must be considered in the computation as a simple 
substance. But when, on the other hand, the nitrous acid 
contains a quantity of oxygen which is a multiple of that 
which is contained in the base, the composition of the salt 
agrees only with the general Jaw on the supposition that 
oxygen is contained in the nitrogen, Kespecting the cause 
of this singular circum-itance I will not hazard a conjecture. 
If we calculate the quantity of a base wdth which 100 
parts of nitrous acid are combined in the three salts here 
described, we duel that in the subsalt they take up twice as 
much, and in the subsubsalt three times as much, of the 
protoxide, as in the neutral salt. But in the three combi¬ 
nations of the nitric acid such a regular progression is not 
observable, for the quantities of the base combined with 
100 parts of the acid are represented by I, 2, and 4*75. 
This irregularity can only depend on the compound natu’^c 
of nitrogen, and appears therefore to be an additional proof 
of that nature. A 

It is easy to see, that the formation m the subsalt takes 
place at the expense of the nitrous acid. I found by an ex¬ 
periment, that nitrous gas was disenaaged iii the process, 
aud in this gas I could find no perceptible trace of nitrogen, 
Accoi ding to I he foregoing calculations, the nitrate of the 
protoxide of lead, in being converted into subsubnilrite, 
dissolves a weight of lead nearly equal to its own. In one 
of the experiments here related, 100 parts of nitrate ofiead 
had dissolved llfi^of lead; but the experiment was •per¬ 
formed in a long-necked flask, in which a considerable por¬ 
tion of nitrous gas wa? united with the oxygen of the air 
that forced its w'ay in, and returned in.o the flask in the 
f«)rm of nitric acid. This happens more particularly when 
the subsalt has been fonncil, since then three parts of the 
nitrous acid must be decomposed and converted into nitrous 
gas, in order to change one part of the salt into a subsub- 
s^alt. This does n,Qt happen in an apparatus for distillation, 
beoausc in this ea^c the newly formed acid collects in the 
receiver; in which the water that is condensed is more or 


less acid, for reasons that may easily be imagined^ accord- 

iijgly 



On definite Proportions. 46! 

ingly as the heat has kept up the boiling of the fluid more 
. or less equably. 

If we boil a weakly acid solution of nitrate of the,^prot- 
exide of lead in an open vessel, w'ith more lead, we obtain a 
yellow solution, which deposits yellow crystals. I thought 
at first that this might be a double salt, containing two 
acids, and therefore attempted to analyse it with accuracy ; 
but I found that it did not remain always alike, that even 
the same specimen was more or less yellow in different 
parts, and that the portion last deposited contained the ni¬ 
trite in greater quantity, than the rest. This sail was there¬ 
fore only a contemporary crystallization of the two separate 
salts mixed together. By powdering it, and exposing it to 
the air, it loses gradually its yellow colour, and when dis¬ 
solved in water it leaves some subuitrate behind. If it 
were really a double salt, in which the acids were combined 
each with half of the base, it ought to leave, after ignitipn, 
68'9 per cent, of the protoxide. But T obiained only from 
67’5 to 68*5 per cent., accordingly as I examined the earlier 
or the later crystallizations. 

1 must also mention another pbsenomenon of the neutral 
nitrite of Lcadf which it probably exhibits in commoji w-iib 
the other nitrites. Tf we conccMitraic a solution of this salt 
by exposure to beat, the acid becomes more oxj'gcnized; 
and since the newly-formed nitric acid then finds in the 
salt ^ more of thej|ase than it can saturate, ^ of the newly- 
formed salt separlie as a subnitraic, while y remain in the 
solution as a neutral nitrate. V'/hen the liquid has acquired 
at certain degree of concentration, at a temperature approach¬ 
ing to the boiling point, an effervescence takes place, nitrous 
gas is discharged, and subnilratc and subsubnitrale are 
formed. 

The neutral nitrite may therefore be decomposed in two 
w'ays. Either the acid is more oxygenized, at the expense 
of the air, and a mixture of ^ of subnitrate and -3. of nitrate 
is formed ; or half of the ammonium of the acid is disengaged 
by the heat, with as much oxygen as is necessary for the 
formation of nitrons gas, and the remaining oxygen changes 
the other half of the ammonium into nitric acul, so that y'a 
of the weight of the nitrous acid escape as nitrous gas, while 
are retained as nitric acid, atid form a mixture of of 
subnitrate and -l of the subsubnitratc of the protoxide of 
lead. The fluid remains, as long as it is boiling, tolerably 
clear; but when it cools, the subsalts are deposited. The 
same happens also when the solution is diluted with water. 
The transformation of the nitrous into nitric acid, by a dif¬ 
ferent 
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fcrent distribution of the oxygen among difTcrent poirtiotii 
of the radicaij iii common to this with the other imperfect 
acids. ^ , 

4, Other Nitrons Salts* 

1 have attempted to prepare other nitrous salts by means 
(rf the nitrite of the protoxide of lead, mixing it ivith various 
sulphates; but I have hitherto obtained little more than a 
conviction of the posstbifily of their beirip exhibited. When, 
fi^r example, I mixed the sulphate of the oxide of copper 
with this nitfite, J obtained a grass green solution, winch 
when exposed to the air deposited by degrees subnitrate of 
the oxide of copper, and finally, after scvcial w'ceks, became 
again blue. The same happened still more rapidly when 
heat was applied. I aitenrpted to prepare this salt from the 
nitrate of the oxide of copper, by digesting it on copper; 
but I could not succeed in obtaining a nitrous salt, proba¬ 
bly because the nitrous acid forms no such subsak with the 
oxide of copper as with the protoxide of lead. 

Nitrite of ammoniai prepared In the same manner as the 
nitrite rrf the oxide of copper, is a colourless salt, wdiich is 
decomposed at a temperature not very high. Between 40“ 
and 50° [104“ and ] the solution continually emits 
bubbles of pure nitrogen ; when heated to the boiling point, 
it froths very considcral)!y, and the extrication of gas is 
more rapid; and as long as the solut^ is not ton much 
concentrated, nothing but nitrogen glTis produtcil, and 
the salt remains in a neutral slate. 1 attenrpted to obtain 
it in a dry form, leaving the solution exposed in sliallow 
dishes to a current of dry air; and f obtained a sabne mass 
indistinctly crystallised, which resen.blcd the nitrate of am¬ 
monia. Wlien melted in a small retort, it afforded much 
gas, and a quantity of water siiouglv lnij)r(‘gnalcd with am¬ 
monia. The gas obtained was not rcddenccl by oxygen, and 
Jiad all the properties of the nitrons oxirle. 

These appealauees arc easy to be expiained. Tire nitrous 
acid neutralises a quantity of the base, which contains ]- as 
much oxygen as the acid. The ox-ygen of the acid, ex¬ 
clusive of that of the nitrogen, is then exactly sufficient to 
change into water all the hydrogen wliicii is produced du¬ 
ring the further oxidation of the ammonia, while the 
nitrogen of the acid and that of the ammonia arc disengaged 
together in the form of gas. I'he nitrite of ammonia is 
therefore decomposed, vvhen its solution is not loo much 
courenirated, into water and uitrogeu, and perhaps this salt 
affords the cheapest and most certain mode of obtaining ni- 

trogem 
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trogen in a state of perfect purity. The add and the 
alkali atfurd equal quaniitics of nitrogen, but the alkali con» 
tains haif as much more ammonium as the acid. When 
the dry salt is heated, and then produces, as we have seen, 
very different substam es, the process may be thus explained: 
the nitrite of ammonia is decomposed on one hand, like the 
nitrile of the protoxide of lend, into nitrous gas, nitrate of 
ainmnnia, and luicombined ammonia, since this alkali 
affords no subsalt j and on the other hand another part of 
the alkali is resolved into water and nitrogen; and since 
the nitrous gas and the nitrogen arc in contact at the instant 
of their formation, they unite, and constitute nitrous oxide; 
so that the products or this twofold decomposition are ni¬ 
trous oxide, water, uncombined ammonia, and nitrate of 
ammonia, which, being further decomposed, augments the 
quantity of the nitrous oxide and of the water. 

I believe that these experiments are sufficient in the first 
place to illustrate more fully the doctrine of the composition 
of the nitric acid; and secondly, to show that the nitrons 
acid is a distinct acid, producing peculiar salts with different 
bases, and neutralising such a quantity of them as contains 
-i as much oxygen as itself. Some modern chemists had 
been disposed to consider this acid as a compound of nitric 
acid with nitrous gas, whicli was dcsiroyid by the com¬ 
bination of the acid with a base. 1’liis opini(»u was how¬ 
ever founded on experiments which by no means justified 
the inference dra^ from Lhcm. 

The knowledge of the nitriles is indispensable to the ex¬ 
planation of some appearances whicii the nitric acid exhi¬ 
bits. It is well known, for example, that diluted nitric acid, 
formed from concentrated colourless acid, is a much less 
pow'crful solvent of many metals than ihnl which is made 
from the smoking ac'd. If ihe smoking nitric acifl were 
nothing more than a soirtimi of nitrous gas in nitric acid, 
it would be inconceivable, how the nitrons gas could be so 
efficacious, as it cannot be decomposed by the bodies to be 
dissolved. Since however we know that the nitrous acid is 
a peculiar acid, which is more easily decomposed than the 
nitric, there is no longer any thing paiadoxical in the su¬ 
perior efficacy of the solvent made by diluting the smoking 
acid. 

[End of the Second Conti;;c\; ion.] 
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LXXV. Final Letter Jrom Mr. William JoNfis mt 
Du. WollastOxn’a Periscopic Spectacle Glastk 


To Mr. Tilloch, 

Silt,— In yonr Journal oF last month, I observe that Dr. 
Wollaston has continnccl his ellort to impress the minds of 
your readers with a belief of his discovery of a new and 
improved form of the spectacle glass, and with an intima- 
« tion that the eminent writers I fjuolcd, as well as myself, did 
not rightly understand our old acquaintance the Meniscus, 
a lens drawn from oblivion under* his new appellation of 
Periscopic. This merits no reply from me. ft certainly 
w'ould be more than “ superfluous’* for him to make any 
answer to my former palpable refutation and exposure; and 
really, in commiseration for his unfortunate cause, his ** si¬ 
lence’* must be more agreeable to me than his contumacy. 

My dissatisfaction with him was not as an intruder merely 
presuming to recommend, but for first in a groundless man¬ 
ner depreciating the double convex or best form of lens, 
advertising the old meniscus form as containing a newly 
discovered optical principle, and then by the name of a 
patent exacting a payment for a glass triple the price of the 
common superior or more perfect kind. In respect to the 
authority of a Mens. Biot’s advertisement in a French news¬ 
paper, which Dr. W. has imported and translated as a certi¬ 
ficate to gratify the “ best acquainted wi^ the merits of the 
question in my opinion, instead of supporting his case, it 
both disgraces and injures it. 

Mons. Biot, no doubt, is a reputable astronomer, and 
an able mathematician; but as a skilful practical optician 
1 cannot give him equal credit. He ingenuously states 
that he proposed a trial of the glasses convex without and 
concave within to his friend Mvins.Cauchoix, and requested 
his opinion on the subject. The boasted and surprising 
effects of a pair of these spectacles are afterwards stated; 
.and Mons. Biot, as afaithiui friend to Dr. W., declares he 
will never wear any others: but there afterwards pops out an 
“ inconvenience” of an appearance of a variety of reflected 
images beside the principal object viewed, which occasioned 
some confusion.** 

Mons.Cauchoix, however, happily hit upon an expedient 
to remove this inconvenience, by diniinishiug the destructive 
concavity of the inner surface; or, in other words, to go 
cautiously hack low aids the double contex form he had 
vitiated.—So did Mr. Dollond’s workmen : but unhappily 
more; for, without wailing sxhit, and regardless of posi¬ 
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tive anil negative attributes, they snatched up a plane tool 
and with barbarous whirls annihilated periscopic. Mon. 
Cauchoix must nut do so$ ^r he no doubt expects to get 
■ some money by the lunettes a la bomhBey as well as Dr, W. 
i’or his a /a periscop'ique. 

As 1 prefer amity to a difference with a French philoso¬ 
pher, I shall dispense with adverting to what 1 know to 
he M. Biot’s errors and illusion. He must allow me one 
remark, that is, that his countrymen should witness a per¬ 
fectly fair experiment of a comparison between the double 
‘ convex and his adopted meniscus form of glasses, for me- 
nhciLS, periscopky and homh^e^ are synonymous terms. 

There will also be expected from him a mathematical or 
gcomeiricai demonstration of the superiority of the form he 
has pledged himself to; for Dr. W. on- his part has nol 
been able to produce any mathematical demonstration what¬ 
ever. But how is it that Dr. W. for these seven yean 
past has not called to his aid some competent professor or 
tutor from the university in which be has studied to be his 
champion of interest ? be surely knows that there arc se¬ 
veral both at Cambridge and Oxford, quite able to decide 
upon our trivial scientific question. Is there no one 
among kts mathematical friends (and constant attendants 
at the honourable Society to which he is Secrutary) willing 
to be ail English evidence of his discovery and a witness to 
the surprising field of view gained by the meniscus ? Is it 
by a foreigner only that the interest of his cause is to be 
espoused maintained and propagated ? fn my defence of 
the double convex lens, I possess an indubitable authority 
among others of a declaration by that late excellent optician 
Dr. Maskeline, that Dr W’s form of lens of the meniscus 
kind is the worst of all others for any optical purpose what¬ 
soever ! 

I could adduce something si Hi stronger and more conclu¬ 
sive; but, really, sir, I am ashamed to trespass any further 
on the palieucc of your n alers, and take up more pages of 
your valuable Journal. Enough is already b'.fore the public, 
to produce by an easy experiment a full conviction of the 
truth. 1 continue. 

Sir, 

Your respectful and obedient servant, 
Holborn, Dec. 15, ISIS. Jones. 
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LXXVr. Researches into the Amlomy of Plants. Bp ‘ 
11. F. oJ BreslaUi foimerly of Rostock, 

[Concluded from p. 592.] 

S. ^iiE trachete.are wanting in several plants. I have not 
found them in the genera Lemnoy Zosiera, Chara, Naias, 
Ceratophyllum of the family of the Naiades. We might se¬ 
parate these genera from the other plants of this family which 
a>re furnished with them. J have found them, although small, 
in the genera Hippvrisy Myrkphyllumy Potamogeton, Rup^ 
piuy ZanicheUiay CaUitriclw. i have not had an opportu¬ 
nity of examininsr the species of the genera Saururus and 
onoet ra iiMhis respect. The tracheae are wanting in 
all the mosses, in the lichens, the algae, and the mushrooms. 
It is not possible that so many plants can be deprived of 
the vessels which contain the nourishing sap. There are 
besides, many large trees which grow very fast, such are the 
firs, the cypress, and the juniper, the tracheae of which are 
«o small that several authors have denied their existence in 
all these trees. I have seen some, however, particularly in 
the young shoots, but so small that they w ere hardly percep¬ 
tible with the best microscopes. It seems to me little pro¬ 
bable that trees of such a size have their nutritive vessels so 
email, while plants much smaller contain some of a consi¬ 
derable diameter. I'he fibrous vessels, on the contrary, are 
found in almost all plants, and are only wanting in some 
lichens, some algae, .md some champignons, in general in 
very small plants, and perhaps they exist in these vegetables, 
but so minute that the observer cannot discover them. In 
the mosses they are very distinct: in almost all the lichens 
we see twisted fibres, forming a kind of tuft or bur in the 
middle of the plant: in the Pad the dbres are twisted in the 
same manner, but they are of a gelatinous substance : in 
most mushrooms we sec them very distinctly. It was only 
in the crustaceous Lichens, the Confervas of Linnaeus, and 
the smallest sized Champignons, that 1 could not lind them. 

4. it is not to he {tresumed that the sap can move through 
the cellular texture; the partitions would prevent this mo¬ 
tion, which must be very rapid. Supposing that there are 
pores, as M. Mirbel thinks, these pores must be much 
smaller than the orifices of the fibres, and the flowing of the 
sap by these pores must take place very slowly. Finally, if 
we peel off the 'bark of a tree, the pith of which is dry, it 
will still vegetate a long time, although there remains but 

very 
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very little cellular texture dispersed in the wood and in a 
compressed state. 

5. The sap cannot ascend in tbc interval between the 
bark and the wood. 1 have seen brandies issue where this 
interval did not as jet exist, and where the bark was strongly 
adherent to the wood. We may strip ofT a ring of bark all 
round a branch so as completely to interrupt this interval» 
and the branch continues to vegetate and to push out other 
branches. Neither can the sap asqend in the intervals be¬ 
tween the fibres, for these intervals are extremely small; 
smaller than the diameter of the fibres j or rather these in¬ 
tervals do not exist, because these fibres are pressed,against 
each other. 

It is true that coloured liquids, such as tincture of turn¬ 
sole, fcrnambouc, &c. are attracted by the tracheae, and. 
cannot penetrate into the fibres. But tlie experiment never 
succeeds if the branches are not cut, in which cas^the liquor 
may ascend into the tracheae, as in capillary tubes. 1 
never saw the tracheae tinged when I allowed seeds to ger¬ 
minate in these liquors, or when [ infused plants, the roots 
of which were not at all injured. It is known' besides that 
the colour of all these tinctures is only visible when we look 
at an extended surface: this is the reason why we do not 
observe the tincture in the narrow fibres, although it enters 
into them, and we see it very well in tracheae, whose dia¬ 
meter is greater. 

The fibres, therefore, which I shall call fibrous vessels, 
carry the sap wherever it is wanted throughout the plant. 
We may prove this theory by a multiplicity of experiments 
and observations. When we insert the end of a cut branch 
in water, it pushes out other branches under the same spot. 
Succulent plants continue to vegetate when we have cut 
their roots; they flourish frequently in this state, but as 
soon as they produce fresh leaves and flowers the old ones 
wither and fall off. It is therefore clear that the sap from 
one part is re-absorbed to furnish some to others: one part 
s,erves to nourish the others, 'i'he same thing happens with 
bulbs when suspended from the cielmg; the plant is' de- 
velopped and flourishes; but at the same time the bulb 
disappears, because it has given up the sap which it con¬ 
tained to the stalk to develop and nourish it. This is the 
reason why the stipulae arc formed before the leaves, and 
the leaves before the branches, which are generally found in 
the axillae of the leaves: it is lor the same reason that so 
tnany fohaceous parts issue before the parts of generation 
and of fructilicaiion, and that the latter do not attain per- 
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fection when we strip off the leaves. It is necessary tbAt 
the sap should be prepared in these parts, and be reabsorbed 
in order to furnish it to other parts more perfect. This 
theory clearly explains many phsenomena which we observe 
in plants. 

I do not think that the fibrous vessels derive their nourish¬ 
ment directly from the earth. In the hairy part of the roots, 
1 have not seen them penetrate to the end : w'e observe on 
the contrary, very distinct papillae, formed by the cellular 
texture at the extremity of all, the rpots. It appears to me, 
that these papillae (as Sprengel has suggested) are filled with 
the nutritive liquor from the soil; that the vessels suck it 
up and distribute it through the plant. The fibrous vessels 
serve to form the communication between the parts, or 
rather between the cellular texture of the parts. This theory 
is confirmed by what I have observed of succulent plants 
and bulbs, where the vessels take up the sap from the cel¬ 
lular texture of the leaves in order to carry it to the parts 
which are to be developped. 

The function of the cellular texture is doubtless to pre¬ 
pare and preserve the sap. Succulent leaves, bulbs, and 
the tubercles of roots, consist almost entirely of cellular 
texture. The cotyledons destined to nourish the embryo 
are formed of it: cn this account the pith is green and suc¬ 
culent in the young branches, which continue to shoot forth, 
and dry in the old branches w hich have ceased to grow, or 
which grow more slowly. 

A fibrous vessel does not run through the wdiole plant 
according to its length ; it is not probable that it can extend 
from the root to the top of a palm tree. In a packet of 
fibres, some finish, others commence, according to ap¬ 
pearances, in a very irregular way* The fibres coming from 
the branches fasten upon the fibres of the wood, as 1 have 
proved by several experiments. 1 cm holes in a large branch 
of a tree through the bark and wood down to the pith : 
these holes were arranged in a spiral line, one upon the 
other, so that no vessel could pass by these places without 
being cut. Nothwithstanding these wounds, the branch 
continued to vegefale, like the branches which it bore, 
until winter, when it finally peri&hcd. 1’hc same wounds 
made in a young brancli, or in the branch of the same year, 
immediatclv caused the death of all the part above the 
wounds. These experiments frequently repeated, and upon 
several trees, always gave the same result: in the brandies 
of the same year, however large they w'ere, they caused 
death: in the branches of fornict years they caused no 

remarkable 
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r^maarkable accident to the tree until winter. It appeared 
that the vessels of one branch of the same year extend, at 
least in general, from the base to the extremity, but that 
the vessels of the branches of different years are fastened to 
each other, and they do not all pass without interruption 
from one branch to the other. 

It is very probable that the sap contained in the vessels, 
as well as in the cellules, passes easily by the pores of the 
membranes in order to pass into other vessels, or into other 
cellules. It is possible that we may see these pores in some 
plants, but it is certain that ^'e do not see them often, and 
that they are imperceptible like the pores of the membranes 
in animals. 1 am of opinion that a relaxation of the mem¬ 
branes produces the flowing of the fluids, while a constric¬ 
tion hinders it. The flowing of the sap, when we slightly 
press the calyx of the lettuce, proves this theory. The 
fibres are rarely dry in . the living plant, being always 
moistened with an aqueous fluid. The sap pusses therefore 
from one cellule into the other; it passes from the vessels 
into the cellules immediately by the membranes; it flows 
into the intervals of the lihroiis vessels, from which other 
vessels reabsorb and carry it further. Such is the circula¬ 
tion of the sap in plants, if wc may use this expression in 
Older to indicate the simple manner in which the fluids are 
distributed in plants, Wc might call it transvasation ^ be¬ 
cause the sap is conducted by the vessels every where, and 
because it penetrates the membranes wherever vegetable or¬ 
ganization requires it. 'I'hc vegetable kingdom, intermediate 
between unorganized bodies and inanimate bodies and 
animals, shows this simplicity in all the functions of the 
plant. 

III. The Tiiache./^. 

The following arc the varieties of these organs: 

1. Ffissets with a free spiral. 'I'licy consist of a lamina 
turned spirally which is easily unfolded. This fhmina is 
sometimes composed of several others; I have counted 
seven. These vessels represent a straight tubew'ith obscure 
transverse lines, which run through the vessels without in¬ 
terruption. PI. II. fig. 1. is a vessel of this kind unfolded 
at the end, taken from the Cucurbiia Pepot fig. 2. a la¬ 
mina of a spiral vessel, composed of three other laminae 
from the same plant; I have fretjucntly seen the transverse 
hnc.s divide and pass from one line to the other as observed 
in fig. 3. in a vessel of the same plant. 
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2. Vessels with a fixed spiral. These vessels in the Ap> 

f tarance resemble the above, but they cannot be unfolded^ 
n the grasses and roots they are frec^ueni. 

3. l^lse tracheae. The iransverse lines, which traverse 
the vessels are very much interrupted. Frequently these 
transverse lines are a Ifttle undulated: the false trachea, 
PJ. ri. fig. 4. is taken from the Cveurbiia Pepo, 

4. Porous tubes. The tube is studded with small dark 
points, as we see in fig. 5, PI. II. in a vessel taken from 
the cucurbita pepo. In the sSSsafras wood we find porous 
tubes, the dark points of which completely resemble the 
pores, fig. 7* 

S. Vessels with false partitions. All the above vessels 
are sometimes marketl with obscure lines which seem to be 
partitions. PI. II. fig. 5. exhibits these vessels taken from 
the stalk of aj^alsamine. These are not real partitions, for 
I have seen tincture of fernambouc fill the whole of the 
vessel. This ’Is rather a derangement of the vessels as we 
^ee in fig. 5. letter a. 

6. Vessels like a string of beads. The false tracheae or 
porous tubes sometimes exhibit narrow parts, which almost 
separate them at various parts. PI. IT. ng. 8. exhibits this 
kind of vessel takdli from the root of the Symphyturrt ojji- 
cinale. •«,* 

7. Vess^s with false cellules. The false partitions some¬ 
times iniprease to such a degree, that the vessels resemble a 
cellular texture, studded with pores. I have seen these 
vessels very often in the old stalks of the balsamine, and 1 
have exhibited a piece ir\,fig'. 9. 

8. Annular vessels. These consist of several rings sepa¬ 
rated from each other, 'i’hese vessels arc frequently at the 
same time vessels with fixed spirals, and the rings appcjir 
to be merely the residue of the turns of tiie spiral laniina. 
Fig. 10. is a vessel of this kind taken from the Veltheimia 
Quineemis. 

All these vessels certainly belong to the same class of 
pi^ns, and they probably perform the same functions. 

may prove this theory several ways. 1st. These vessels 
are nearly of the same size in a jtlant; if tlie spiral vessels 
are large, so are the false trachcai, and vice versa. 2d. If 
the spiral vessels are wanting, all the rest of this class are 
^Iso wanting, as is the ca^c with the niusse.s, the naiades, 
ih<: algae, &c On the contrary, the ferns which are pro¬ 
vided with spiral vessels have also false tracheae, porous 
^ubes. See. 3d. We see vessels which are at one extremity 
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spiral vessels, and at the%ther false tracheae or porous 
ttd>es: the false partitions are formed in every kind of 
vessels. 

By a series of experiments I think I have ascertained that 
the spiral vessels gradually pass through all the other grada¬ 
tions of false tracheae, &c. 

With respect to the obscure transverse lines or dark 
points in the false tracheae or porous tubes, most botanists 
thought that they were caused by eminences (cmiirelets) 
distributeti over the surface of the vessels, and which had 
a bole in the centre. The sassafras wood in fig. 7 seems 
to support this opinion t but I have been convinced that it 
is erroneous by examination with the microscope. 

What is the function therefore of all these vessels ? 
They cannot be the sap vessels, for coloured liquids do not 
enter into them until they are cut, and form open capillary 
tubes. I have said that they were always empty. With 
iheir original discoverers, iherefore, we musi*fcall them <ra- 
thcce, and t think they-contain the air neoessary for the 
preparation of the sap. The analogy between plants and 
animals teaches us that this idea is correct, in the latter the 
blood vessels are accompanied by receptacles for air. 

IV. -VuSSIiLS PKOPER, ReSERVOIUS pF THE SaP, ANI> 

Lacon^s. 

The vessels proper are simple, straight, cvlindrical, a 
little larger than the fibious vessels, rarely solitary, being 
generally in bundles or fasciculi. They contain a milky 
while, green, yellow, red, or aqueous juice. They are 
easily known if they contain a coloured juice, but it is only ^ 
by analogy that we can discover if they contain a green or 
aqueous juice. ^ 

I'he following are the varieties : 

Is't.The vessel^ proper in fasciculi run through the cellu¬ 
lar texture, the b.trk, and sometimes the pith; we find none 
iti the wood. Asclepiadts. 

2d. They accompany the fibrous vessels and the trachc® 
in the stalk, but in the root they run through the bark. 
Euphorbiacesc, Papavcracete, Umitcllilerje. 

3d. I'hcy surround the lascicnli of wood dispersed in the 
stalk, but in the root they adhere to the bark. Coinpositae. 

■4lh. They form a layer ahnost without interrupiioa 
under the bark of the stalk : in the root they follow tlje same 
direction. Ficus. 

All these organs ntcrit the appellation of vessels, because 
they consist of a proper membrane, but there are other 
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organs which resemble them much externally, although 
they are merely a longitudinal excavation in the form oT'a 
vessel, made iti the cellular texture or in the wood of the 
plant. Such are the vessels proper of several of the Conu 
ferte which run through the bark, and also the wood of 
these trees. We even find them in the wood of the same 
year; it is clear therefore that they prove nothing for the 
change of the bark into wood. The vessels proper of the 
Rhus and of the Schinos belong to this class. As the name 
of vessels does not exactly suit them, f would call them re¬ 
servoirs proper of the sop. 

The sap certainly passes by the membranes of the fibrous 
Vessels, or by ih^* partitions of the cellular texlure in order 
to reach the vessels and reservoirs proper of the sap. It is 
a continual filtration which changes and prepares the sap. 
The secretion takes place ip (he plant in the simplest man¬ 
ner, the slackening and constriction of the membranes are 
the means resorted to by nature to produce these changes. 
The air of the tracheae contributes to them by oxidation 
or de-oxidation, and perhaps the organs of the plant are 
galvanic machines, similar to the electrical organs of some 
nshes, which seem to be composed of nothing but cellules 
placed by the side of each other.' 

There are excavations in the plants which are empty or 
rather filled with air. Mirbel calls them Lacunae ; a very 
correct^ expression, because they are generally the conse¬ 
quence of age. The differences in these Lacunae may be 
reduced to the following classes. 

1. Irregular Lacunae. They are to be found in the heart 
■of the leaves j the receptacles of fruits and some other parts 
which contain abundance of cellular texture. 

2. Fistulous Lacuna?. They occupy the middle of the 
stalk, the branches, the pctiolai and the peduncles j they 
are formed by age. 

3. Regular Lacunae. In some aquatic plants, the cellules 
in the middle of the stalks are separated from each other, 
and arranged in a regular and sometimes very elegant 
manner. The stalks of the Scirpus pnlusiris, S. maritimus, 
and of the Sparganinm erecium exhibit examples of this, 

4. Cellular Lacunae. When the stalk of some aquatic 
plants (as the Sparganmm. ertetum) is cut, large cellules 
are visible to the naked eye. 

The Lacunae supply the place of the tracheae, and carry 
air where it is wanted. They are jiot accidental, but 
necessary organs of vegetation. 


V. Po^ES 
■ » 
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■ V* Pores of the Epidermis, the Glandules, and the Down of 

Plants. 

The pores of the epidermis are formed by a small slit, 
fometimes open and Kometiines close. 

1. These pores exist in all the phanerogamous plants, 
except the Naiades which are almost entirely under water. 

2. They are wanting in the cryptogamia, the ferns ex¬ 
cepted, and the apophysis of the capsules in the musses. 

3. The roots of plants never have any. 

4. I’hey arc found in the young and green stalks, wh(?n 
not under water. 

5. The leaves are generally furnished with them,sometimes 
on the lower side, and sometimes on both. The leaves of 
the aquatics which float on the water, have pores on the 
upper and none on the lower surface. 

6. The bracteae are furnished with them, particularly 
those which are green; they are wanting in the dry which 
arc called siarious brattice. 

7. The external coat of the calyx has them. 

8. I'he parts of the flower called the corolla, and which 
M. .Tussieu reckons among the ralices, have them very fre- 
qnentlv which proves ihcir analogy. 

Q. The cc^roila, the stamina, and the pistils almost al¬ 
ways want them. Some very large corollas only, for in¬ 
stance, ihosetif the Slfipdia. have them. % 

10. The fruit has I'nem when u is green, in the state of 
maturity it never ha*;. 

I shall add a fact, which appears to me to he new, I 
have seen in some grasses two kinds of pores united at the 
same part of a ditrerent size. In the epidermis of the leaves 
of rye represented in PI. 11. tig. 11. we sec very large pores 
at a, and very small ones at b. I could wibh this experi¬ 
ment to be repeated, for the p'^ues at b arc so small that I 
may have been mistaken. 

Some nauiralisis are ol' opinion that ibc organs serve the 
purpose of evaporation while others regard them as adapted 
io attract humidity. I am of the former opinion for the 
latter is not warranted bv my experiments. 

1 am convinced that the pores serve the purposes of se¬ 
cretion, or rather of excretion to the plant. A dark-co¬ 
loured foreign matter frcijuenily filLs up the crevices of these 
organs. In the pines for instance, it looks like small round 
w orms j butwhensthe leaves arc dipped in boiling water the 
pores immcdiatelv become distinct. 

The glandules have similar fuuclious to perform. Their 

structure 
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structure is well known to every botanist, and as no vessels 
enter them, secretion and excretion must be performed by 
filtration. 

The hairs or down are always well known. From some of 
them oozes a viscous or resinous liquor, and there are others 
(those in the roots for instance) w'hich seem destined to 
suck up moisture. 

VI. The Structure of the Stalk, 

The following are the varieties in the structure of the 
stalk of several ramilies of plants: 

I. The stalk consists entirely of parenchyme in which 
we find scattered pieces of wood: there is therefore no 
bark or pith. Gramina, Cyperaeese. 

1 denominate parenchyme every kind of cellular, and I 
call wood a mixture of fibrous vessels and of sap. 

G. A layer of parenchyme forms the external bark, a layer 
of fibrous vessels the interior. The rest of the stalk is 
composed of parenchyme, in which the parcels of wood 
are dispersed. There is a bark therefore, but no pith. 
Liliaccae, Cucurbicacea. 

S. The external bark is formed by the parenchyme, the 
interna] bark by the fibrous vessels, and the texture of soft 
wood : a layer of wood surrounds the pith. Most of the 
dicotyledonlal plants. 

4. As in No. 3, but in the pith there are scattered pieces 
of wood# 

5. Bark internal and external; the rest of the stalk com¬ 
posed of parenchyme, the middle of which is occupied by a 
piece of wood. Some Naiades and other aquatic plants. 
Ferns. 

In order to comprehend thoroughly the structure of the 
stalk wc must trace its growth. In PI. TI. tig. 12. we see 
a piece of a young branch of the Platanus orientalis, cut 
transversely. The interior is comj)Oscd of parenchyme in 
which we find a circle of packets of wood separated from 
each other. The bark, letter </, is still in a free communi- 
tion with the pith d, by the intervals between the pieces of 
wood,- letter e. The pieces of wood consist as usual of 
fibrous vessels, letter It, and of tracheae, letter c. When 
we cut the same branch lengthways, we see all the pans 
more distinctly. In fig. 14, the bark is represented at a, 
the vessels are exhibited at the tracheae at c, and the pith 
occupies the middle at d. The woody pieces are very large, 
ijhcy consist of fibrous vessels at i, mixediwith false tracheae 
or porous tubes at c*, the (racbese are at c. By their swel¬ 
ling they have compressed the parenchyme which separated 

them. 
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tlies), and have left obscure lines at e, which form what 
mav be called the radii of the wood» and which Grew 
called medullary insertions. Some authors have attributed > 
essential functions to these insertions; we see clearly that 
here they are merely compressed parenchyme. 

In order still better to elucidate all these parts, I cut the 
same branch leng^ihwaxs along the woody parcels. We 
then see (lig. 1^, letter a,) the Hbrous vessels of the wood 
at b, and the false tracheae or porous tubes at c*. J then 
made another section. 1 cut the branch of the half of the 
wood to the pith by an obscure line lengthways. In this 
way I most distictly saw the compressed parenchyme, dg. 
16, letters: the tracheae at c and the pith at £?. Finally, 

1 made a third section ; 1 removed a piece of the surtace of 
the wood in order to see the parenchyme, PI. I. £g. i3, 
letter which is insinuated between the fibrous vessels, 
letter «. 

Such is the structure of the stalk in almost all the dico* 
tyledontal plants. The statk contains parcels of w'ood ar¬ 
ranged in a circle, these approach each other in growing, 
they form an entire layer, they compress the parenchyme 
which separated them, in this way they form the radii 
which we see on cutting the wood horizontally. 

It might be supposed that the parcels of trachea, fig, 12, 
letter c, are pushed towards the middle, fig. 13, letter c, by 
the increase of the packets of wof>d. But the pith is di¬ 
minished by the growth of the stalk without undergoing 
any compression, which must take place, if the trachcio 
were pushed towards the pitli. The cellules of the pith are 
larger in old than in young stalks. It is probable therefore 
that new parcels of trachea; surrounded by fibrous vessels, 
are formed in the parenchyme of the pith, and that they 
have compressed the latter‘towards the sides, without ex¬ 
ercising a pressure towards the centre; and consequently, 
that the trachea; have been changed into false trachese, or 
into porous tubes. 

We know that the bark is separated from the wood, at 
the commencement of summer, and that it remains attached 
to it during the rest of tlie year. This separation takes 
place in the wood itstlf, Pl. TI. fig. 13, letter f, where we 
see the first porous tubes. It does not take ])Iace in herbs 
or in young branches. When wc separate the bark in the 
latter, we only take off the layer of parenchyme which 
forms the external bark. li is certain the trachea; or porous 
tubes contribute to this separation; because we do not find . 
any in the internal bark which is composed of fibrous ves- 
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sels and texture of white wood, and we find it on the 
surface of the wood. But this is all I can venture to say. 

It is certain that the annual growth of the wood takes 
place chiefly in the external layers; hut it is not probable 
that a single layer is formed annually, between the bark and 
the wood. This is proved by the radii which pass from 
one stratum to the other without the least interruption. I 
have examined branches of the preceding year almost daily, 
but I never found "a line of separation in the wood before 
Easter. After this season, I perceived suddenly in the 
month of July, the line which separated, a new and thick 
layer. This observation proves that the layer is not 
formed so regularly as generally supposed. I am of opi¬ 
nion, that the line of separation is produced by a contrac¬ 
tion of the interior wood, a sh nking which renders the 
interior more compact, and which separates it a little from 
the external layer wuliout octaching it entirely. Wc may 
therefore say, that every year a new layer is formed, but ihc 
growth does not take, place in layers. 'I he growth docs 
not differ from that of the monocotylcdonial plants: \l 
lakes place where'c. the parts are still soft and lender; a 
vessel is developed among the rest, as a cellule is formed 
among other cellules. All organized bodies increase ii* 
this manner: the development of new organs alwa\s takes 
place in the intervals of those which arc already formed,. 

I shall treat in a subsequent memoir, of the growtl. and 
origin of the other parts of the plant. 1 have di-covered 
man> things which strike me as being remaikable, but they 
require still further observation. 


•LXXVII. Oit Caluatnc Electrkihj, 

To Mr, Tilloch. 

Sir, il^VERY admirer of chemical philosophy must have 
felt himself much interested, by the communication of Mr. 
Walker, in the last number of the Philosophical Magazine. 
I assure ytJu that I wa^ exceedingly so, and I hope it will 
not be thought, that in making the following observations, 
I at all detract from his praise. They certainly corroborate 
his opinion. 

,i|t is now seven or eight years since I attended Dr. Wol¬ 
laston’s Chemical Lectures at Cambiidge, but it will be im¬ 
possible for me ever to forget the last that I heard him de- 
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iivcr, on Galvanic Electricity. Although but a novice at 
that time in the study of chemistry, I was much struck by 
an opinion which he advanced; and, in my pursuit of that de¬ 
lightful science, haveUad frequent and abundant reason toad- 
mire the sagacity which the doctor displayed on that occasion. 
His hypothesis was no other than that which Mr. Walker 
has so clearly stated in the paper alluded to, but with this 
important addition ; that the ponderable base of both oxy¬ 
gen and hydrogen, is water. Dr. Wollaston exhibited the 
ignition oi charcoal by means of the galvanic battery, and 
deduced from it the simple, and, 1 think, incontrovertible' 
conclusion, that the two substances, commonly denomi¬ 
nated positive and negative electricity, are, as Mr. Walker 
has asserted, the elements of comhustion. On this princi¬ 
ple, he afterwards cxpliitTictl the formation of water, by the 
conibiislion of oxygen and hydrogen gases. Their positive 
and negative elcciricity unite, and form an immense quan¬ 
tity of caloric, w hich is disengaged ; and the base, i. e. the 
w-’M/er of each ol" the gases, is precipitated.—That this, or 
something very nearly resembling it, is the true theory, 
tlirrc can I llnnk he hut little doubt. It might be corroho- 
jated by the statiments of many chemical phaenomena, 
which ccuainly dtrive ctinsidcrahic lighi from this subject*'. 
I shall however leave them to the much abler pen of Mr. 
Walker, and merely bring forw-ardowe argument in support 
of it. This argument will perhaps he thought a little ex- 
iraoidinary by some of your readers, but as I have the hap¬ 
piness of living in a Christian country and am also writing 
to Christians, I should hope that it will not be altogether 
t nacccjitable. Evci^ ih'rg that can add confirmation to 
the autim'.ticity of iheScnpUires is an^uredly desirable; nor 
can f-fietice be more imhiy employed than in the service of 
I'thgion. It will rcadiiv be pcTOtivcd that Dr. Wollaston’s 
flicory t>)!indci!. on the supposition that water is a. simple 
L'i;bs!.mce, or as it has hten denominated from time imme¬ 
morial. au 'hment. Now this, I think, may be clearly esta¬ 
blished from the Mosaic account of the creation. In the 
second verse of the first chapter of Genesis, w^e meet w'ith 
the words tiinn and CD'cn the former of which alludes to 


* It will explain thesniall qnantity of lijrht xu’liicli is liberated during the 
combustion «!t oxygen and bvdrogcn, notv. it'rst.inding the intensity of the 
heat. It will also ex plain the generation of hett by friction. It will accewnt 
lor the formation of water in rc'-piratioii; and for the immense quantities 
that are precipitated in thunder storms, and at times, when the atmosphere 
was previously in a state ot extreme dryness. Will it not also throw light on 
the radiation of coidp and. in short, on altmost cviiy ..bsiruseand difiicult 
point, as well in natural as ciiemical philosophy i 

the 



478 On Galvanic ElectricihJ. 

the chaotic mass in general, the latter to the waters in pai'- 
ticulac; and these are plainly represented as the materials 
out of which the world was to be formed ; the crude and ' 
undigested matter, the simple and elementary substances 
which were afterw^ds to be subjected to general laws and 
combined in the various modes which nature now exhibits. 
We accordingly read itl the next verse, of the creation of 
light, or as it might more philosophically be translated ca- 
loric, for the word iik is derived from the root *i« which 
signifies to flow, and is applied to light on account of its 
^ extremely subtile and apparently^uid nature; but how much 
more'apphcahle is it \o*caloric, the cause of all fluidity. In 
conformity with this interpretation we find that in the book 
of Job (the most ancient probably in existence,) the same 
word is used to signify /igAfrting; ^nd in the second verse 
of the fifth chapter of Ezekiel, it is translated by the English 
word fire. The Greek word 4>eoj also, by which it is render¬ 
ed ui the Septuagint, frequently means and of this we 
have a striking instance in the 54th ver. of the 14th chap.of 
St. Mark, where it is said of Peter that he stood -^s^jUraivo/xg- 
vof irpof TO ** warming himself at the fire'* It is there¬ 
fore plain that the Hebrew word'ViH, and the Greek transla¬ 
tion of it meanas well as light. If then in con¬ 
formity with the Mosaic account, we suppose caloric to 
have been the first created substance, (I mean after the 
formation of the chaotic or elementary mass and of tvater 
which was a part of it, it may easily l)c understood how^all 
the various bodies in nature, would instantly assume their 
OW'D proper forms, as I have endeavoured to prove, by an 
enlargement of Dr. Higgins’s theory, in a paper which Mr. 

' Nicholson was so good as to publish in the 142d number 
of the Philosophical Journal. It would be easy to go 
through the whole work of tlie remaining days of the cre¬ 
ation in a similar manner, and to demonstrate that it is 
consonant with the most recent and approved discoveries 
in chemical and natural philosophy.—1 ought perhaps to 
apologize for this new application of chemistry, but 1 hope 
that its importance will be deemed siiflicient. It certainly 
is highly interesting, and a coincidence few would have 
expected. It should indeed never be forgotten, that the 
God of Nature is also the God of Eevciation, and that what 
he has revealed cannot be inconsistent with what he has 
performed. 

1 am, sir, your constant reader, 


L. O. C. 
P. S. 
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P. S.—It IS now about a year since year correspondent 
Mr.Kirby attacked an osconomical lamp which l invented^and 
an account of which was published in Nicholson’s Journal. 

I may lake this opportunity of observing, that the reason 
of Mr. Kirby’s ill success was in a great measure owing to 
the distance at which he placed the water to be heated 
above the chimney of the lamp. The directions given in 
my paper, were to place it as near as possible without 
causing it to smoke. From subsequent experiments, 1 am 
inclined to think that the principal advants^e of the mcoai 
nomical lamp consists iiV the snortness of the glass, and 
the small diameter of the central aperture. The.Argand 
lamp would be much improved for chemical purposes, by 
having a shorter glass, ^nd by making the bole of an oval 
form or otherwise prei^nting the access of so much cold 
air as constantly, flows through it, without ever coming in 
contact with the flame: if possible it should decompose 
the whole of the oxygen that passes through it. My ex> 
periments were often repeated, and certainly correct. 1 may 
add, 1 have since learnt that Count Rumfbrd has discovered 
that several small wicks placed nearly in contact with each 
other, produce a greater heat than the same quantity of oil 
and cotton in any other construction. 


LXXVIII. Proceedings of Learned Societies, 

ROYAL SOCIETY. 

Nov. 55. 'X'he Right Hon. President in the chair. The 
Bakcrian Lecture on some Electro-chemical Phenomena, 
by W.T. Brande, Esq. F. R.S. was read. Mr. B. directed 
his attention chiefly to the illustration of some apparently 
anomalous facts respecting the law that oxygen is at¬ 
tracted by the positive, and carbon by the negative pole of 
a galvanic battery. This opinion, having been proposed by 
SirH.Dav)', and Dr. Wollaston, Mr.B. wished to esta¬ 
blish more generally by an appeal to facts; he began by 
fnaking some experiments, proving the identity of galva¬ 
nism and electricity, and then pmceeded to place a large 
burning candle between the poles of a Voltaic battery $ if 
the wick were large and much carbon emitted, the flame 
was strongly attracted towards the negative pole; if small 
the attraction was- less powerful. A piece of inflamed 
phosphorus, on the contrary, was attracted by the positive 
pole. The author also burned benzoin and several other 

resins, 
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resins, of which evinced the same appearance*,, and 
obeyed the geoentl law. 

Nov. 30. Sti Andrew's day being the anniversary of the 
Society, the members met and proceeded to the election of a 
President and Council for the ensuing year, whesi the fol¬ 
low ing members w ere chosen. ' ^ 

Council for the year 1813. 

* a I viQ II 


Eight HononrablciSir Joseph 
Banks, Bart. K* B. Pre- 
jBp sident. 

sir Charles Blagdeti, Krtt. 
Samuel GoodCnhugb, Lord 
Bishop of Carlisle, V. P. ‘ 
Taylor Combe, Esq, Sec. 
•Astiey Cooper, 

Bellas Greenough, 

Esq. 

♦Thomas Harrison, Esq. 
Samuel Lysons, Esq. Trea¬ 
surer. 

•The Right. Hon, the Earl 
of Mansfield. 

•Francis Maseres, Esq. 


The Right Hon. the Earl of 
Morton. 

•Tliomas Murdoch, Esq. 

Pond, Esq. 

♦Edward Rudge, Esq. 

•Sir George Thomas Staun¬ 
ton, Bart. 

Smithson Tennant, Esq. 

Rev. William Tooke. * 
•William Charles Wellii 
M.D. 

•Giffiu Wilson, Esq. 
William Hyde Wollaston, 
M. D. Sec. 

Jfliomas Young, M. D. 
Foreign Sec. 


Those marked thus • were iwl of the Council last year. 
The Council having adjudged the Copleyan medal to 
Mr. Brande, for his various papers inserted in the Transac¬ 
tions of the Society, the President then delivered it to him 
with an eloquent address, in which he took a philosophi¬ 
cal and critical review of Mr. Braude’s labours, admo- 
imhed him fervently to persevere in his glorious career, 
and predicted his attaining the highest eminence in science. 
Sir Joseph, with his usual acuteness and correct knowledge 
Af men and things, liaving anticipated the success of this 
y^tig chemist, lelt himself disposed to encourage his ar¬ 
dour, praise his talents, and exhibit a popular view of the 
reanit of his researches. The right Hon.. President then 
noticed Mr. B.’s experiments developing the difference be¬ 
tween the various species of urinary calculi; his experi¬ 
ments on the blood, proving that its red colour is not de¬ 
rived from iron as commonly supposed, that its serum 
contains no gelatine, and his ingenious analysis of the 
oblpuring matter of this vital fluid j his discovering of the 
liS^of magnesia in calculous diseases, and the effectsjji^w'i'is* 
aii4.%Ikalul:s in such cases ; and his exT|>erimem 
that alcohol is a product of ferment' *'''4 *’ 
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Jation. His first paperon this subject, observed the learned 
Pcesideiit “ was perfectly satisfactory^ to me|i of science; 
but some men of letters having expressed dcubts, his se* 
cond entirely removed them.Sir Joseph c(*ncluded bis 
elogy by recommending the labours nf the Society for im¬ 
proving animal chemistry, ^of which Mr.B. is a member, 
and wmch considering itself a young protegee of the iioyai 
Society, had furnished the transactions of the latter with 
many valuable papers in a department of science almost 
entirely new, 

Dec. 9. The Society assembled after the anniversary, 4c||ip^ 
the minutes of the former meeting were read, detailing thtf 
election of officers, the names of newly elected or deceased 
members, &c. 

Dec. 16 and 23. The President in the chair, A long se¬ 
ries of experiments on some affections of light w'as read, in 
a hitter from Dr. D, Brewster to Sir Humphry Davy. Dr. B. 
in continuation of his experiments on light, and the refrac¬ 
tive powers of different substances, details the result of his 
observations on what he called “ hammer agate,*' in a plate 
the 1 loodth part of an inch in thickness. The experiments 
were extremely minute and numerous, and his observations 
on the polarization and depolarization of light could not 
be rendered intelligible in an abstract pf a few lines. Light 
in the rainbow he considers as completely polarized: that 
reflected on the earth with a blue stcy is less so., Iceland 
spar depolarized the lights which was polarized by the agate. 
He considered the polarizing, depolarizing, and neutral axes 
in the agate as affecting the colours, and producing red, 
green, &c. rays. N. B. It appears not to have occurred to 
Dr. B., Dr. Herschcll, or Mr. Jordan, that the pencils of 
rays<ari(l coloured rings depend on the thicknesso\ the glass 
or other transparent bodies used in such experiments. 

Mr. Anthony Carlisle, in a letter to the President gave 
an account of the family of Zerah Colburn, the mathema¬ 
tical boy, whose father and great-grandmother had five fin¬ 
gers and a thumb on each hand and six toes on each foot. 
The supernumerary limbs are attached to the little fingers 
and little toes of the hands and feet, each of these addi¬ 
tional members having complete metacarpal and metatar¬ 
sal bones. Zerah Colburn, who is the fourth generation of 
his family known with this appendage, has three brothem 
in the same state, and two brothers and two sisters with 
the regular limbs. Some of the family have wanted one of 
the supernumerary fingers or toes, but their descenChas 
been tolerably uniform. This youth and parents are natives 
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of America, and they know nothing of their family prior 
to the great-grandmother of the boy, whose powers of cal¬ 
culation have attracted so much attention and been exhi¬ 
bited in this country. 

In consequence of the Christmas holidays and pubiio 
thanksgiving, the Society then adjourned till Thursday, 
Jan. 21. 

GEOLOGICAL SOCIETY. 

I^Dec, 3.—The President in the chair, 

{light Hon. the Earl of Hardwicke, 

George Croker Fox, Esq. of Falmouth, 

Wilham Stewart Rose, Esq. Palace-yard, 

Thomas P. Smith, Esq. of Stoke Newington, were se¬ 
verally elected MeniMrs of the Society. 

A paper entitled ** Memoranda relative to the Porphyritic 
Veins of St. Agnes in Cornwall,’* by the Rev. J. J. Cony- 
beare, M.G. S. was read. 

The veins described in this paper occur on the coast be¬ 
tween St. Agnes and Cligsa Point, traversing or lying on 
the surface of rocks of tortuous killas. The veins them¬ 
selves vary in thickness from forty feet to half an inch. 
Their general character is porphyritic, consisting of a base 
composed of minutely aggregated quartz, mica, talcite, and 
probably felspar, in which are imbedded grains and crystals 
of quartz, felspar, chlorite, mica, and talcite in small patches. 
Sometimes the porphyritic character is superseded by a 
more completely crystalline one, approaching to granite and 
containing small veins of tin-stone. Sometimes again the 
veins consist of quartz and tourmalines, forming a rock very 
nearly resembling that of St. Roche. 

The killas adjacent to the veins is more crystalline 4lian 
elsewhere, and sometimes is scarcely to be distinguished 
from gneiss. Mr. Conybeare considers the veins aiicl the 
rock in which they occur to be of cotemporancous origin. 

A paper entitled “ A Description of some specimens from 
the neighbourhood of Cambridge,” by Hen. VVarburton, 
Esq, W. G. S. was read. 

These specimens formed part of a bed of rubble, covering 
the summit of a hillock of gray or the lower chalk, about 
five miles S.W. of Canioricige. This hiiJoek, like several 
Qithers in the siiiie county, is situated to the west of the 
great range ol' chalk, being sm rouiuled by the blue marl or 
gault, as It IS provinciully termed, from which me overlying 
bed ot chalk is separated by a thin bed of green sand. 1’he 
rubble, besides consisting of chalk and dint, also contains 

shell 
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shell limestone, angular pieces of greenstone, and contain 
organic remains belonging to older beds than the chalk: but 
as all these beds basset more or less to the W. of the place 
where the fragments are now to be found, the circumstance 
is considered by Mr. Warburton as indicating an ancient 
current, the course of which was from W. to E. 

A paper entitled “ Observations on Glen Tilt,** by Dr. 
MacCuliocii, V. P. G. S. was read. 

That part of Glen Tilt which is the subject of the present 
paper, extends four or five miles from Forest lodge to Gow*» ^ 
bridge. It consists of primitive schist, assuming the 
pearance of clay-slate, of mica-slate, and of hornblende^ 
slate, with which are interstratihed various beds of granular 
limestone, more or less micaceous. Near Gow’s bridge the 
stratification is perfectly regular and uninterrupted, but 
higher up tow'ards ihe lodge it is traversed by granite rock, 
and an infinite multitude of granite veins of various sizes. 
Where this latter rock makes its appearance the even course 
of the senistus is interrupted in proportion to the magni¬ 
tude of the mass of granite. When the granite, schist, and 
limestone are ail in contact, a perfect confusion of these 
three substances takes place. Where the granite and lime¬ 
stone are in contact, the latter is highly indurated and pene¬ 
trated by siliceous matter. 

Dec. 17 .—The President in the Chair, 

Hutches Trower, Esq. of Upper Harley-Street, was 
elected a Member ot the Society. 

The continuation of Mr. Webster’s paper on the upper 
strata of the S. E. part of England, was read. 

This jiari of Mr. Webster’s paper begins by a description 
of the marine deposit which covers the lower fresh-water 
formation in the Jsle of Wight. The place where it may 
be studied to most advantage is Hcnden near Alum Bay. 
It here appears about half-way up the cliff, is about 36 feet 
thick, and dips a few degrees to the north. The substance 
composing the principal part of the bed is a pale greenish 
marl, filled v. ith shells chiefly ccritbia, cylhcreap,and oysters, 
in a very perfect state of preservation. The extensive 
stratum containing shells, which appears at Woolwich and 
in many other parts of the London basin S. of the Thames, 
are also considered by Mr.Webster as porlions of the upper 
marine formation. Beds contaiuiug similar fossils occur in 
the Paris basin, covering the gypsum and gypseous marls 
of the lower fresh-water formation. 

The above strata in the Paris basin are covered by very 
extensive and thick beds of a p:irc sand, sometimes loose 
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fometimes concreted: with which is also connected that 
peculiar and valuabie mineral known by the name of m^liera 
or lurr-sionc* In the Isle of Wight there is nothing to 
correspond with these important beds, except a thin layer of 
sand: hut in the counties round London occurs in detached 
blocks a very pure siliceous sandstone, called the gray* 
wcalkerif which has been largely employed in architecture, 
and which is conjectured by Mr. Webster to be ot cotera- 
poraneous origin with the French sandstone. 

upper frmh-wai^r foTynatioUf one of the most re* 
|||||y||ye.and best characterized of any of the English beds 
blue clay, is best seen at Headcn in the Isle of 
thickness is about 35 feet, and though not 
subdivided into distinct strata, it varies considerably m 
texture. Much of it consists of ycllovvish-wbite marl, more 
or less indurated, but friable and crumbling by frostMany 
of the shells imbedded in this stratum are quite entire, con¬ 
sisting of various species of lymnese, planorbcs, helice^ 
and other fresh-water shells. Over this bed’is a stratum of 
clay with small bivalve shells, covered by a bed of yellow 
clay without shells, which latter is covered by a bed of 
friable calcareous sandstone, also without shells. To this 
succeed oiher calcareous strata with a few fresh-water shells, 
varying much in compactness from that of chalk to porcel¬ 
laneous limestone. 

This formation appears to have covered nearly all the 
northern half of the Isle of Wight. 

In the Paris basttj are strata corresponding-with these, 
both in their cencral composition and in the lossils which 
they contain, di'>lingnishrd however by certain peculiar eba- 
raciers that arc detailed by the author of this paper. 


LXXIX. InidVigcnce and Miscellaneous Articles, 

NEW OrP.ri.ATTON FOR CATARACT. 

An experiment of the most important kind has recently 
been'tried upon the pcnsi' .ncrs of Greenwich Hospital, by 
direction of the horn)ural!le Governors of that Institution, 
with a view to ascertain the comparative success of the dif¬ 
ferent operations for cataract. The operation of extraction 
had been performed, it aj pears, upon the blind pensioners 
for the last iweniv years by the celebrated oculists the late 
Mr.Wathcn, anti his successor Mr. Phipps, but not, it 
is uudersiood, with vcr\’ satisfactory terminations. The 

Governors 




485 


Electrical Phccnaimna, 

Governors having now appointed Mr. Adams to be ocolist 
to the Hospital) (where all the blind men in the navy are 
sent when invalid)^ that gentleman has performed a series 
of novel operations for cataract, upon a large number of 
patients with singular success. We have not been informed 
of the peculiarities in Mr. Adams’s newest operations, nor 
have accurate intelligence of the results of those compared 
with the old methods; but those results we have learned he 
decidedly in favour of the former. 

Among the curiosities of our day is the a 
conductor to convey to the deaf-born th^ 
musical sounds, which doubtless gives then 
light: but Dr. Robertson, late from Dublin, andknown by 
the rescue of Romana, hopes that speech may one day find 
its passage through the same or similar channel. 

A character for the use of the blind, palpable on both 
sides of the paper, is another invention, v\bich makes part 
of Dr. R’s system of education for the blind, the deaf, 
and the dumb, which he intends to ap^oj^nce in this inc> 
tropoiis. 

I’I.ECTRICAL PH.ENOMBNA. 

Dkar Sir, — Tjir experiments mentioned in my last 
paper* were made about two years ago, and have since been 
often repeated witli unil'onn results, and consequently, they 
appeared to me as unquestionable facts, though thc?y C(Mi- 
tradiclcd the experiments of Professor Robison, and the 
ojiinions of some other writers on electricity. 

fn your last number a paper from Mr. Singer appears, in 
vil)ich he asserts that I have fallen into a'ror in iijy txperi- 
jntnrs, hut he has not adduced one JacI to prove it. There 
i“, however, one truth in his paper, and that iruih renders 
all the rest of his arguments nui'aioiv. 

Mr. Nmger says,if, ;.i'ier hriiqMug an electrified body 
near an insulated conductor, cut wiilidiaw inp it the insu¬ 
lated conductor remains permnnenilv clcciniicd, it .mist 
have lost or reciived clectricltv’.” fins is very Hue. And 
it is equally huc^ that an electrified body being brought 
near one end of an insulated conductor, eiirctiuity Jlies 
into the air from the other end, ami iheicfore, when the 
electrified body is removed, the eon.hu lor will remain per¬ 
manently electrified. 'I'his is a p-!.} seal truth which len¬ 
ders all upiuums and supposiriom iliai may he advanced 
against it trifling and of no conseqmme, 

I am, dear sir, yours respect full v, 

J^ynn, Nov. IS, 1S13/ ^ 2 , WaLKER. 

* Ftiil. Mag. vol. xlii. p 

Hb« Mr. 
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Mr. Sowerby has announced to his friends that, as soon 
as English Botany (an arduous work of more than twenty 
yeu’s) and British Mmeralogy are finished, he will com¬ 
mence a work to be written by Dr. Leach of the British 
Museimi, upon the Malacostraca Britannicu or British Crabs. 
He supposes the first number will appear soon after March, 
before whiob ,jtime English Botany cannot be finished on 
account of the rUfficulty of procuring the few mosses yet 
tinpubilished. , 

B^tis(h']lidineraIogy being nearly completed, it would 
the public a great service if mineralogists would 
Mt; Sowerby, for the purpose of figuring, such newly 
discovered minerals as may not already have appeared in 
that work. Mr. S. will also feel sincerely grateful to his 
friends for any remarks they may wish to mase, or any in¬ 
accuracies they may point out de])ending on the rapid im¬ 
provement in mineralogical knowledge, made during the pro- 

g -ess of this work. Localities of fossil shells for his Mineral 
onchology will also be. thankfully received. 
j|, jMcad Place, lambeth. 

A very usefut'^^ has just made its appearance entitled, 
M. practical Treatise on Mill-work and other Machinery, in 
seven Parts. By Robertson Buchanan t* Civil Engineer. 

1 . On the teeth of wheels and of wheel-work. 

S. On the shafts of mills. 

3.' On the longitudinal connexions of shafts denominated 
couplings. 

4 On the methods of disengaging and reengaging machi¬ 
nery while in motion. 

3. On mechanism for equalizing the motion of mills. 

6. On changing the velocity of machinery while in mo¬ 
tion. 

7. On the framing of mill-work. 

TThe Rev. John Topiis, B.D. Fellow of Queen’s College, 
Cambridge, has in the press, a Translation of the Treatise 
upon Mechanics, which forms the introduction to the MS- 
thanique Celeste of S. Laplace. It will be accompanied 
by copious explanatory notes and additions, which are in¬ 
tended, in some degree, to obviate those difficulties in the 
SA^chanique Celesltf llie Mechanique AnalytiquCj &c. of 
which many readers, who have not been conversant with 
the works of foreign mathematicians, complain. 

t Author ef a Treatiie oo Fuel and the Beating; of Suildings by Steam. 
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LECTUBES. 

Mr. Singer will comnience his Lectures on Experimental 
and Chemical Philosophy, to a ilmited number of Sub¬ 
scribers, on Tuesday the 18th of January. 

A Prospectus may be obtained of Mr. R. Triphook, 
Bookseller, 37, St. James’s Street. 


Middlesex Hospital.’-^v.Memmm will rkommenct 
Lectures on the Theory and Practice of Midwifery^' at 
above Hospital, on Monday, January. 24^ at halL^^Ujl^ 
o’clock. , , ; ? ' 

Dr. Clarke’s and Mr. Clarke’s Lectures on Midwifeiy, 
and the Diseases of Women and Children. 

Dr. Clarke and Mr. Clarke will begin their third Course 
of Lectures on Midwifery, and the Diseases of Women and 
Children, on Monday, January 24, 1814. The Lectures 
are road at the house of Mr. Clarke, No. 10, Upper John 
Street, Golden Square, every MorniMf from a quarter past 
Ten till a quarter past Eleven, for thf^pvenience of Stu¬ 
dents attending the Hospitals. 

Further particulars may be known by applying to Dr* 
. Clarke, No. 1, New Burlington Street, or to Mr. Clarke,’at 
the Lecture Kooin. 


Theatre of Anatomy, Bartlett*s Court, Holhom. —Mr. 
Taunton will commence his Winter Course of Lectures on. 
Anatomy, Physiology, Pathology, and Siirgery,on Saturdiw, 
January 22, 1814, at Eight o’clock in the Evening 
and be continued every Tuesday, Thursday, and Saturday, 
at the same hour. 

Particulars may be had, on applying to Mr. Taunton, 
Greville Street, Hatton Garden. 


Mr. Brookes’s Spring Course of Lectures on Anatomy, 
Physiology, and Surgery, will commence on Monday the 
24th of January, at Two o’clock, at the Theatre of Anato¬ 
my, Blenhcim-Strcet, Great Marlborough-Street. 
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Meteorological Ohservati^ made 4Xt TuednidgeWelUf Ketd^ 

from tfie sotk to the Z6tk of Sept, hy T»|'o«stbb>£# 9 . 

Sept. 30«‘*«WarDa witli clear cumuli of 

finallish form, with cirri above, au^ 
mixed. By stiQtet long and etrai^ht iarfwhedti In horizon. 
Clear night with a few light clouds ahd ruling stars: some 
moved afinost horqronally and lefjt ftnal! |rains behind *. 

Sept, 2l.-^Faif day, with a breeze; cumulus and cumu" 
hstrutus with cirri and cirrostratus towards evening. The 
Sx> day were well defined, and the air pleasant and 
yesterday*' _ ' , 

%«-^}K>wer8 very early; much cloud of cumu^ 
hsiratus, ks, through the day; 'sun out by times; nitnlii 
towards ev^mit^. 

„ Sepi. S^«»-^ir morning and a breeze; much cumulus 
and cumuiostratm ; nimbi formed again in different places, 
and showers finished the day with light gales of wind. 

Sap/. 84.*—Still showery weather, rather cooler, and ilio 
Skv^uerelly cloudc<|dver, though there was not much rain 
I'eih The cvenii^' yJ Pfclcar with a fine breeze, and 1 noticed 
some Une red clouds while riding at I.angton. 

Sept, 84.~«-Fihe'd^liiQg, smallish and well defined c 2 /,/»///i, 
UfiUb t stiff Ijreeze below; the cloudj increased after noon, 
obscured the sky, and the night became daik and windy. 

Sfp/. 26.—Dark overcast morning, when the clouds 
broke the sun came put by times, and we had a shower; 
extensive and irregulajh inasses of cloud followed. The 
eyciaiug was the cirrus above showed a fine red 

fi^t, while some lower down w'cre darkish ; some cumuli 
still appeared at .sunset, and the sky exhibited fine and va¬ 
rious tints in diffe/ent places: just above the set sun a fine 
yellow fading into an indescribable but beautiful whiur.it 
colour; in an 0 ])positt part of the horizon a purpiisb hue 
appeared in the haze; riear the zenith a rich clear light 
blue^ fading into a gfccnish colour. 


* Mr. howaril saoniftned tf> n c f'ut meteor* usually happened, in 
his opinivii. wKn ilicio w.is ttnturiUus iii tlie aiTnoipliere, althourh sranty 
and not bo jss to obsrure muci' of tbe sky. I have geiier.illy noticed tliis to 
he the case, and frft[ucnily ../■<.< l•rlulusU^>o ivlieu ihe more brilliant kind 
happen. The very sKiotio' , iii<' d almost horizontal, t; r which I noticed 
tonigitt, shot in a dinTM. n !.o»i>e to the wind below ilien blowing 
fromthe \\t'tw.ird, and it urcr,. i low in the atmosphere. This was a C:r- 
eintiwancp i-ec'U'.cileaMe vriih Mi,ns. De Luc’s hypothesis of the cause of 
lhe.s<^,nii'te{); s, oi vvhi«Jj 1 l).ivc given an account in my Researches about 
Atind'i»pibe,"ic Pbc. nor.ena, p. f>2. But the rapidly with which tiiese '.lar* 
move, seems abiiust an objeiiiou lo tl^^a(]ttioimf.^A|[iir being cau.sed hy the 
retrograde inotioii of an eieva'i d coluiaaie^ pbolphoriiic gas, set on iire at 
the top, with the burning ball rttunu;^ ;4«wn..th«-fdumii. This seem# 
often to be forci:>'v throw:) • long like ignited bodiespnijected by mechanical 
force; or as havmgi^uircd velocity by^-avitation in failing from a great 
lieighth. ■ ' METEOfxO- 
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spect, ds they supposed that no part of the infiamtnabtd 
matter was derived from silica, and they likewise reasoned 
on the phaenomena with more caution« * 

At the time that my conclusions were drawn, fr^was ig¬ 
norant of the true nature of the muriatic acid. After 1 had 
tried in vain to decompose oxymuriaiic gas, and after I had< 
found that the compounds of this substance with phos¬ 
phorus, sulphur, and the metals combined with ammonia 
without any decomposition, and produced compounds in 
which no oxygen could be discovered ; I tvas forcibly struck 
by the analogy between the oxymuriatic and the fluoric 
compounds, and led to doubt of the justness of my ideaa 
srespecting the nature of fluoric acid. 

I tried an experiment on the comparative quantities of 
fluatc of lime, formed from equal volumes of silicated flu¬ 
oric acid gas, one of which had been acted upon by potas¬ 
sium, and then exposed to solution of ammonia, the other 
had been absorbed by solution of amnionia': and I found 
the proportion of calcareous fliiate nearly one-third larger 
in the latter case. This result at first seemed favourable to 
.iny early ideas, that the acid contuined a peculiar infiani- 
^|nable basis, which was separated by the potassium, and 
existed in the combustible substance insoluble in water: 
but it could not be considered as decisive on the question ; 
for it occurred to me as possible, that thss substance mipht 
be silicumii or the basis of silica unired lo a much smailet 
proportion of the fluoric principle than that existing in sili¬ 
cated fluoric acid. 

During the period that T was engaged in lh»'se investiga¬ 
tions, I received two letters from M. Ampere, of Paris, 
containing many ingenious and original arguments in la- 
vour of the analogy between the muriatic and fluoric com¬ 
pounds. M. Ampere connnunicated his view's to me iri 
the most liberal manner; they were formed in consequence 
of my ideas on chlorine, and supported by reasonings draw;yi, 
from the experiments of MM. Gay-Lussac and Thenard. 

Before I enter upon the detail of the investigations which 
promise to elucidate the nature of the fluor-c compounds. 
It will be right to describe those substances produced from 
fluor spar, which h*ave been the principal objects of my ex¬ 
periments, and to mention the diflerent hypothetical views 
that may be formed respecting them. 

The first of these substances is the silicated fluoric acid 
gas, which was discovered by Scbeele, and examined in its 
pure state by Priestley. It is formed by heating a mixture 
of fluor spar, pokwdered glass, and sulphuric acid. It is a 

very 
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tery heavy elestic fluid, its specific gravitjr being nearly 
forty-eight times as great as that of hydrogen. It produces, 
according'to my brother Mr. John Davy, a quantity of si¬ 
lica cquabto of its own weight by its action upon 
water, and a quantity equal to of its weight by its ac- 
ition upon solution of ammonia. It condenses twice it» 
own volume of ammonia, and forms a solid salt, volattilc 
when free from water without decomposition^ 

Liquid fluoric acid, the second of these substances, was 
discovered by Scheele, but first obtained in its pure form 
by MM. Gay-Lussac and Thenard. It is procured by 
heating concentrated sulphuric acid and pureiliior spar, in^ 
retorfs of silver or lead, and receiving the product in re- •, 
ccivcrs of the same metals artificially cooled. It is a very' 
active substance, and must be examined with great caution. 
According to my experiments, its specific gravity is POfiOQ*. 

It produces a high degree of heat when mixed wiib w'aterj 
and such is its degree of attraction for water, that it be^ 
conics denser by combining with that fluid. By adding 
water, in very small quantities at a time, to pure liouia 
fluoric aeid, I found that its specific gravity gradual') ;;i^ 
creased nil it became I *85 : it is, 1 believe, tlie only known 
body possessed of this properly. 

The third substance is fluo-boric acid gas, which was dis-' 
covered by MM. Cay-T.ussac and Thenard. It is pro¬ 
duced by intensely healing, in an iron lube, a mixture of 
dry boracic acid and flnor spar, or by gently heating in a 
glass retort a similar mixture wiiVi sulphuric acid. Its spe-* 
cific gravity is rather more than ihirly-tw'o times as great 
its that of hydrogen. It forms a solid sa’t^ volatile without 
decomposition, by condensing its own volume of ammonia. 
The amnioniacal salt dissolved in water and distilled, af¬ 
fords boracic acid. 

The most important phaenomcna of chemical change, in 
which these bodies operate, that may be supposed to illus¬ 
trate their nature, is their agency upon potassium and other 
metals. The action of potassium upon silicaied fluoric 
gas has been already referred to. MM. Gay-Lussac and 
Thenard, by heating potassium and sodium*in fluo-boric 
acid gas, obtained fluate of potassa or soda, and the basis 
of the boracic acid; and by exposing potassium to liquid 
fluoric acid, their results were hydrogen and acid liuate of 
potassa, 

* Unless it is distilled through tubes and into resstls of pure silver, its 
specific gravity is greater; it readily dissolves tin, and slowly dissolves lead, 
and after being long kept in vessels of purij silver, it is found to hate taken 
vp a small poition even of that meul. 

Thres 
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Three hypotlieses may, according to sound analogie*, be 
formed on the nature of the fluoric combinations. In the 
first, which is that generally adopted, the silicaled fluoric 
acid gas is supposed to be a compound of silica and a pecu¬ 
liar acid, itself consisting of inflammable matter and oxy¬ 
gen ; fluo-boric acid gas, a compound of boracic acid and 
the same acid ; aud pure liquid fluoric acid as water com¬ 
bined witli the acid. 

In the second hypothesis, that which I have alluded to in 
the beginning of this paper, and that adopted by M. Am¬ 
pere, the cilicated fluoric acid is conceived to consist of a 
peculiar undccompoundcd principle, analogous to chlorine 
and oxygen, united to the basis of silica, or siliium; the 
fluo-horic acid of the same principle united to boron ; and 
the pure liquid fluoric acid as this principle united to hy¬ 
drogen. 

in the third hypothesis, which probably would have been 
formed by the disciples of the phlogistic school of che¬ 
mistry, had they been acquainted with the facts, the liquid 
fluoric acid is considered as an nndecomponnded body; 
and the metals and inflammable bodies as compounds of 
certain unknown bases with hydrogen : silicaled fluoric 
acid gas, on this idea, must be regarded as a compound of 
the fluoric acid with the basis of ■iilicum, and fluo-boric acid 
gas as a compound of fluoric acid and the basis of boron. 

Whoever will consider, with attention, the difFerent 
facts that have been brought forward by Schecle, Gay-Lussac 
and Thenard, John Davy, and myself, will find that they 
will admit of explanation on either of these hypotheses; 
and as, in all the cases \et brought forward, of the most 
simple chemical action of other bodies on the fluoric sub¬ 
stances, more than one new form of matter is produced, 
no explanation of the phsenoinena can at present be given 
without involving suppositions. 

It is not easy to devise simple experiments to ascertain 
xvbich of these hypotheses is true; yet, in admitting strict 
analogical rcasoniiin;, it is easy to show which is most con¬ 
formable to the general series of clieinical facts. 

Those aci^ which are known by direct experiments of 
decomposition by heat, to consist of oxygen, bases, and 
water, such as the strongest sulphuric and nitric acids and 
iiydro-phosphorous acid, when tlicy are acted on by am¬ 
monia, aiTord moisture: this is easily proved, by causing 
them to abscuh aminoniacai gas in glass retorts, and gently 
heating the mixture; when water immediately appears. On 
this view, It occurred to me, if the liquid fluoric acid was 

a com- 
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a compound of water, and infianimable bases, and oxygen* 
that water ought to be produced when it was made to com* 
bine with ammonia. It was not possible to make the ex¬ 
periment in glass vessels, as the acid acts with great vio¬ 
lence on glass, producing silicated fluoric acid gas. 1 had 
Tecourse, therefore, to an apparatus made of platina. A 
small tray of platina was filled with pure liquid fluoric acid, 
and introduced into a tube of platina connected by proper 
stop-cocks with a niercurial gazometer, filled with am¬ 
monia ; the end of the platina lube was closed by a brass 
stopper, and a communication made between the ammonia 
and the fluoric acid; the ammonia was gradually absorbed, 
producing heal; and white fumes sometimes rose into the 
gas-holder, so that it was necessary from time to' time to 
cut off the communication ; ammoniacal gas was supplied 
till no more absorption look place. When the tube was 
quite cool, the stopper was removed, and the result ex¬ 
amined; the interior contained a while crystaliine mass, 
but there was no appearance of fluid *. A jjolished brass 
tube, cooled by means of ice, was held over the aperture of 
the platina tube, and it was gently heated till the salt bcgaix 
to sublime, but no moisture was found condensed in the 
cold tube of brass. 

This experiment is unfavourable to the idea, that the li¬ 
quid fluoric acid coutaiiiH water; and the following result 
is likewise unfavourable to the idea that it consists of an 
inflammable basis united to oxygen. iSolitl and perlcclly 
dry ilualc of ammonia was introduced into a Hay of platina, 
with about an equal quantity of potassium, and the tray 
was healed in a small tube of glass conneeleil with a mer¬ 
curial apparatus. A violent action took place, gas was 
disengaged with great violence, which remained for some 
time clouded ; the application of heat was continued till the 
tube w'as red : it was then siifl'cred to cool, and the results 
examined. Much white matter, which jnoved to be fliiate 
of potassa, had been carried by the violeuee of the action 
out of the tray of platina into the glass tube; and a little 
potassium had sublimed in the tube. Tiie tray contained 
a considerable portion of potassium, and a ^iiie matter, 
which had all the characters of fluate of potash. The gas 
disengaged, consisted of ammonia and hydrogen, to each 

* It is necessary that pure liquitl fluoric acid, i.c. that •xvhicJi has the 
lowest specific gravity, he used for this expcrimcnl. The fitsi time - hat I 
made it, I obtained moi'jtiire, owing to my having foriiu’d the hydro-/’uoric 
acid by means of Bu!|ihiiric acid tliat had not bteu ])t cvioii> Iy boiled, and 
which must have coutained mure thau one piopurtiou of water. 


Other 
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other in volume nearly as two to one | but the experiment 
cannot be considered as decisive on this point, as no parti¬ 
cular precautions had been taken to dry the mercury. 

Now, if there bad existed oxygen combined with an in- 
fiammabie basis in the duatc of ammonia, it imght have 
been expected to have been separated, or at least to have 
formed a new combination during the action of potassium 
upon the fluate of ammonia, which is the case with such 
ammoniacal salts as contain acids in which oxygen is an 
element. Thus nhrale of ammonia acted on by potassium, 
as I have found, aifords azote and ammonia; and sulphur 
is partly disengaged, and partly newly combined during the 
agency of potassium in excess upon sulphate of ammonia. 

The action of potassium upon fluate of ammonia is pre- 
, cisely similar to ^ action upon muriate of ammonia, in 
; which, as I have round by numerous experiments, ammonia 
^ and hydrogen to each othfr in volume as two to one arc 
disengaged, and muriate of potassa {pofassane) formed. 

All the hydrates, that is, all the substances which con¬ 
tain definite proportions of water, united to acids, alkalies, 
or oxides, which are fluid, or capable of being rendered 
fluid by heat, when exposed to the chemical agency of 
Voltaic electricity, undergo decomposition, and their in¬ 
flammable principles, cither pure, or combined with a 
smaller proportion of oxygen, are disengaged at the nega¬ 
tive surface in the circuit, and llieir oxygen at the positive 
surface. Thus sulphuric acid affords sulphur and hydrogen 
at the negative surface, and the hydro-phospliorous acid, 
phosphuretted hydrogen and phosphorus, and nitric acid 
nitrous gas; and all these bodies yield oxygen at the posi¬ 
tive surface. 

I undertook iWfe experiment of electrizing pure liquid 
fluoric acid, with cousiderablt interest, as it seemed to offer 
the most probable method of ascertaining its real nature; 
but considerable difficulties occurred in executing the pro¬ 
cess. The liquid fluoric acid inimcdalcly destroys glass, 
and all minimal and vegetable substances; it acts on all 
bodies containing metallic oxides; and I know of no sub^ 
stances whif|| are not rapidly dissolved or decomposed by 
it, except metals, charcoal, phosphorus, sulphur, and cer¬ 
tain combinations of chlorine. 

I attempted to make lubes of sulphur, of muriates of lead 
and of copper containiitg metallic wires, by which it might 
be electrized, but without success. I succeeded, however, 
in boring a piece of horn silver in such a manner, that I 
was able to cement a platina wire into it, by means of a 
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tplrit lamp; and by inverting rhi% in a tray of platina filled 
with liquid fiuoric acid, 1 contrived to submit the fluid to 
the agency of electricity in such a unmner, that in succes¬ 
sive experiments it was possible to collect any elastic fluid 
that might be produced. Operating in this way, with a very 
weak Voltaic power, and keeping the apparatus cool by a 
freezing mixture, T ascertained that the platina wire at the 
positive pole rapidly corroded, and became covered with a 
chocolate powder; gaseous matter separated at the negative 
pule, which 1 could never obtain in sufficient quantities to 
analyse with accuracy; but it inflamed like hydrogen. No 
other inflammable matter was produced when the acid was 
pure. 

In a case in wb’-^h the acid had been condensed in a tube 
of lead, joined by a solder containing tin, a large quantity 
of powder separated at the negative sut|pce of a dark co¬ 
lour, and which appeared to be tin mixed with a subfluatej 
the powder burnt when heated in the air, and gave fluoric 
fumes when treated by potassa and sidphurie acid. 

I attempted to electrize the liquid fluoric acid, by making 
plumbago the positive surface; but the plumbago was 
quickly destroyed, a subfiuate of iron was deposited on the 
negative surface, and the iKjuid became turbid and black. 
When a point of charcoal ailached to a wire of platina was 
made positive, the effects were similar to those produced by 
a platina wire alone; for the acid speedily penetrated through 
the pores of charcoal, and the platina, in consequence, be¬ 
came a point of contact with the fluid. 

I applied the power of the great Voltaic batteries of the 
Boyal Institution to (he liquicT fluoric acid, so as to take 
sparks in it. In this case, gas appeared lo be produced 
from both the negative and the positive surfaces; but it 
was probably only ihc undeconi pounded acid rendered 
gaseous, which was evolved at the positive surface, for du¬ 
ring the operation the fluid heeair.e very hot^ and speedily 
diminishca.^ The manner in whieli the surrounding atmo¬ 
sphere became filled with the fumes of the fluoric acid, 
rendered it, indeed, very difficuU to examine the insults of 
any of ihe^e experimentp; the drnigerous aclbn of these 
fumes has been described by MM. Gay-Lusne and The-* 
nard, and I suffered considerable inconvenience from their 
effects during this investigativtn. By mere exposure to 
them in their uncondcoiscd state, my fingers became sore 
beneath the nails, and they produced a most painful sensa¬ 
tion, which lasted tor tioine hours, when they came in con¬ 
tact with the eyes. 


The 



41^4 Experimenls on the Sulsiances produced 

The phasnomuna of the Voltaic electrization of fluoric 
acid present no evidences in favour of its containing a pe¬ 
culiar combustible substance and oxygen; and the most 
simple mode of explaining them is by supposing the fluoric 
acid, like muriatic acid, composed of hydrogen, and a sub¬ 
stance, as yet unknown, in a separate mrm, possessed, like 
oxygen and chlorine, of the negative electrical energy, and 
hence determined to the positive surface, and strongly at¬ 
tracted by metallic substances. 

This view is much more conformable to the general or¬ 
der of chemical and electrical facts than the third hypo¬ 
thesis, just now mentioned. 

It is indeed possible to conceive, if the metals be regarded 
as compounds of hydrogen, that the hydrogen may be pro¬ 
duced from the n^tal, positively electrifled at the time that 
the acid GombintP'with its supposed basis, and that this 
hydrogen may be transferred to the negative surface: but 
this supposition involves a multitude of others ; and the 
results of the cleclrizaifon of fluoric acid arc analogous to 
most of the results of the electrization of water and miin- 
aticacid, both of which are shown by analysis and synthesi^ 
to be compounds of hydrogen; and in the electrical de¬ 
composition of these bodies, their characteristic element is 
generally combined with the positive metallic surface. 

In the Bakerian Ijccturefor 1810 I have given an accounr 
of the action of potassium upon pure silica. In this pro¬ 
cess, the potassiurti acquires oxygen; and a combustible 
substance, which consists eillier of the basis of silica, or 
the basis of silica combined with potassium, appears. In 
supposing the silicated fluoric acid gas to be composed of 
this basis and the fluoric principle, it is easy to explain the 
action of potassium upon it, and the complicated phte- 
nomena, occasioned by the agency of w'ater, and *acids, 
and oxygen, on the results of this action. The potassium 
must be conceived to attract a part of the fliioiric principle 
from the siliceous basis, or to form a triple compound, from 
which silicated fluoric acid gas is capable of being repro¬ 
duced, in consequence of the combination of a part of the 
potassium siliceous basis with oxygen; and on this 
idea the cause of the apparent loss of the fluoric principle, 
in the experimenls on the action of ammonia on the pro¬ 
duct of the combustion of potassium in silicated fluoric acid 
gas, becomes obvious. 

Assuming then from the analogy with chlorine, that the 
different fluoric compounds consist of inflammable bodies 
inriied to a peculiar principle, it follows that all attempts to 

decompose 
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decompose the fluoric acids, by combiiatible substances, 
can lead to no other result, than that of occasioning new 
combinations of the fUmric principle; and the only me¬ 
thods which seemed plausible fur obtaining this principle 
pure, after that by electrical decomposition had failed, were 
by the action of oxygen or chlorine on certain of its com¬ 
pounds. Chlorine is, in certain instances, detached from 
hydrogen by oxygen; and oxygen, in a number of cases, 
is detached from metals by chlorine : f thought it therefore 
probable, that the fluoric principle might, in some process, 
be separated from bases by either chlorine or oxygen. 

In selecting compounds for experiments of this kind, I 
was guided by the relative attractions of the duoric and 
muriatic acids, of chlorine i.ntl oxygen. IJorn silver andl" 
calomel, and muriate of potassa arc no^econiposed by 
fluoric acid; but fluaie of silver, ofmercu^-and of potassa 
are easily decomposed by muriatic acid: I therefore con¬ 
ceived, that the fluoric principle would most likely be ex¬ 
pelled from the dry flnates of silver, mercury, and potass^ 
by chlorine, 

I made some pure fluales of silver and mercury, by dis¬ 
solving the oxides of these metals in fluoric acid, and I 
heated them in small trays of plalina j much fluoric acid 
was driven oft' in this process, wiiich I coniinueJ in the 
case of the fliiate of mereurv till the salt began to sublime, 
and in that of the fluate of silv.;r til! it was red hot. 

The dry salts were introduced tn small quantities into 
glasb rctoits, which were exhausted and then flllcd with 
pure chlorine: the part ot the retort in contact with the salt 
was heated gradually (ill it became red. There was soon a 
strong action, the fluate of meremy was rapidly conveited 
into corrosive sublimate, and the fluaie of silver more .-.lowly 
became horn silver. In both experiments there was a vio¬ 
lent action upon the whole of the interior Oi the retort. 
On examining the results, it was found. th;)t in both in¬ 
stances there had been a considerable absorption of chlorine, 
and a productiun of silicated fluoric acid gas, and oxygen 
gas. 

I tried similar experiments, with similar results, upon dry 
fluates of potassa and soda, iiy the aciK^n of a red heat, 
they were slowly converted into muriates with the absorp- 
fion of chlorine, and tlie production of oxvgen, and ailicateil 
fluoric acid gas, tin* .etorl being corroded even to its neck. 

The obviOus ex|)lar,aiion of these phaenomeiia is, that a 
particular principle, the acidifvi’ic inauer of the fluoric 
acid, combined with the meal.-, is trpellcd from lliem by 

th'i. 
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the stronger i^raetloci of the chlorine, and that this ^nti* 
eiple conamg in contact with glass deconaposes it ,by \|^s 
traction for the silicuin and soditj|m, apad seporates them 
from the oxygen with which they were combined. 

j made various attempts to^rocure the principli^ 

in a pure form. 1 heated the iiuates of potassiLanu soda in 
itays of platina, in a tube of platina connected with a vessel 
■:fihed with chlorine. In this case the fluates were con-* 
verted into muriates, with a considerable increase ,ol the 
weight of the tray; and the platina was violently acted 
upon, and covered with a rpddish-brown powder; and in 
the instance in which duate of potassa was used, a com* 
pound of duate of platina and muriate of potassa was 
formed. 

There was a jjgnsiderable absorption of chlorine; but no 
new gaseous dfpter could be discovered in the gas in the 
tooei^ 

1 tried to obtain the duoric principle pure, by decom¬ 
posing the duates in a tube of silver, but with no better 
success; the silver was acted upon both by the chlorine 
and the duoric principle, and rapidly dissolved. I used 
glass tubes coated with resin of copper {cuprane) and horn* 
silver {argentane), on which I concluded that the duoric 
njMttciple would have no action from the dccompSsitioa of 
miate of silver by chlorine; but at the degree of heat re* 
cjuificd to decompose the duoric salts, the muriates were 
always fused, the glass violently acted upon, and siUcated 
duoric acid gas formed. 

' * In one instance, in which duate of potassa had been 

heated in a platina tray and tube, in which muri^ of 
potassa had been fused, for the purpose of defending the 
^^ttHcrior;, as much as possible, from the action of the duoric 
' |l^iciple, the gas, when disengaged into thd atmosphere, 
had a peculiar smell, different from that of i^lorine, (which 
certainly formed the greatest proportion of the elastic mat* 
ter,') and more disagreeable ; and dense white fumes were 
produced by its action upon the air. A portion of this gas 
thn>wn into a glass receiver, over mercury, acted upon the 
l^ass, and silicated duoric acid gas was genemed. On 
exgaiining the platina tray, however, it was ^rrtKl^d| 
tu^'lthe reddish-brown powder formed. 

In the course of these investigations, I made several at* 
tempts to detach hydrogen from the liquid fluoric aci4f by 
the of oxygen and chlorine. It was not dcf^crm* 

poseiiFwhen passed through a platina tube heatetl fed 
ehIoj‘lne, nor by being distilled from salts contaid^^tbim* 

danyc 
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dance of oxygen^ or those containing abundance of chlo- 
rine. 

I^distilled the fluates of l^ad and tnercury with phos¬ 
phorus and sulphur, with the hope of obtaining compounds 
•of the fluoric principle with^hosphorus and sulphur. In 
all experiments of this kind, a decomposition took place, 
and the glass tubes employed were violently acted upon, 
and sulphurets and phosphurets were formed. When I 
used tubes lined with sulphur the decomposition was less 
perfect; but minute quantities of limpid fluid condensed in 
a part of the tube cooled by icc, both in the cases when 
sulphur and when phosphorus were used; it had the ap¬ 
pearance of hydro-fluoric acid, and speedily dissipated itself 
in white fumes. Whether they were that substance which 
had obtained its hydrogen from these inflammable bodies, 
or compoiunls of sulphur and phosphorujuiwith the fluoric 
principle, I have not ascertained; but the first opinion ^eetos 
most probable. 

When I heated fliiatc of lead and finely powdered char¬ 
coal strongly in the air, the lead became revived, and white 
fumes were produced. I thought it probable, that in this 
case a compound of fluorine and charcoal was formed; but 
on trying the experiment in a close vessel of platina, no 
change took place; and it evidently depended upon, the 
presence of hydrogen in the vapour of the atmosphere, 4r 
ill the flame of the spirit lamp, by which the experiment was 
made, and I found muriate of silver decomposed, and lilver 
produced under the same circunisianccs. 

From the general tenor of the results that I have stated, 
it appears reasonable to conclude that there exists in the 
fluoric compounds a peculiar sulistaiicc, possessed of strong 
attractions for metallic bodies and hydrogen, and which 
combined with certain inflammable bodies forms peculbir 
acids, and which, in consequence of its strong afliniltes 
and high decomposing agencies, it will be very difficult to 
examine in a pure form; and for the sake of avoiding cir¬ 
cumlocution, it may be denominated JiuorinCf a name sug¬ 
gested to me by M. Ampere. 

From experiments that [ have made on the composition 
of the fluoric combinations, and which I shall soon have 
the honour of communicating to the Society, it appears 
that the number representing the definite proportion in 
which fluorine combines, is less than half the number re¬ 
presenting that in which chlorine combines; and hydrates 
in becoming fluates lose weight; so that on the generally 
received idea of the existence of a peculiar acid in the 
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fkfAteS) and tu an 

acM containing that ivurding to the law of 

ddiiiitc ^polrftoifc^lRnsi rtiitiaii) rooj| oxygen in pro- 
p^iiidn^to ft£> quantity of intlantniahle matter than water; 
whi^his highly improbable, aiu! contrary “to ail analogies. 

Wollaston has found, that the fluoric dBtnbinalions 
hftW/very low powers of refracting lighi, and parncularly 
thq^ufc fliujric acid ; so that the refracting powers of fluo¬ 
rine, will probably be found lower than those of any other 
sublit&ice, and it appears to possess higher acidifying and 
saturating powers than either oxygen or chlorine. 

.It is easy to perceive, in following the above theory, that 
an the ideas current in chemical authors respecting the 
fluoric combinations, must be cIianL^ed. Fluor spar, and 
other analogous substances, for instance, must be regarded 
as binary compot^nds of metals and fluorine. 

Many objects of inquiry arise, likewise, from these new 
viewa: the topaz contains the fluoric principle ; but new 
experiments arc required to show whether that gem is a 
t^ue silicaied fluate of alumina, or a compound of the in¬ 
flammable bases of alumina and silica with fluorine. 

1 have ascertained that the chryolite yields no silicaied 
fluoric gas, when acted on by sulphuric acid; but merely 
pure fluoric acid; but I have not continued the research so 
as to determine whether it contains fluorine united to 
inflammable matter only, or fluorine and oxygen. 


JiXIX. ^ ticw Thmiy of Lighl^tuifh Kxpennipnt<i to prova 
that Blai'kvcss arises from Me J{ef/crf}<yn of ImVigo and 
Red-orange mi the %evm prUmaiic Rays (f Light, By 
JToesph Khadle, M,D, 




To Mr, Tilloek. 

looking over my library, I find that Sir Isaac 
Kevvtoa look his ideas of blackness or flarkness from Des 
QarteSf who observed“ that black sufiocates or extin¬ 
guishes the ravs that fall upon it; whereas white reflects 
r.them.” Mr. Boyle taking up this opinion says, Many 
\}i^nicd men supposed that snow affects the jiyes n'ot by a 
l>( 3 |fqvved light, but by a native one; but ha'l^i^^laeea a 
qi^nVtty of snow In a room, from which all light 

carefully excluded, neither he nor any other person 
^u!d perceive it.’' To try whether while bodies, reflect 
shore light ilian others, he held a sheet of white,^ape,r in a 

Diopiricks, p. 50. 
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Et'n-be4ir?’’tatrtrt p** a darka^^' and-observed 

that it reflected a far gi^. * light tha|i.|a!^a|?er of any 
colour, a considerable part of the TOoiri being eiilighti^'liited 
by it. Fnrther to sljow that while bodies reflect the Taya 
outwards, l^r. Boyle adds, i^that common burning-glasses 
will not of a long time burn or discolour white paper. 
When he was a boy, he says, he took great pleasure in 
making experiments with th^'se gia«si.s: he wlis nuvdhi'<:sur- 
prised at this rcmatkfible circumstance, and it set him t^ry 
early upon guessing at the nature of whiicness, especially 
as he observed that the image oi the sun wa^ not so' Well 
defined upon white paper as upon a black one; and as, 
when he put ink upon the paper, the moisture would be 
quickly dried up, and the paper which ho could not burn 
before would presently take fire. He also fumd that, by 
exposing his hand to the sun, with a thin^jlack glove upon 
li, it w'ould he suddtnly and more consider?bly heated 
than if he held his naked hand to the rays, or put on a 
glove of thin white kaiher. T'o ])rove that black is the re¬ 
verse of white, with respect to its pioptrtv of rcfl.'ciing the 
rays of the sun, Air, Boyle piocurccl a large piece of 
black marble ; and having got it ground into the form of a 
large spherical concave specuimn, he found that the image 
of the sun reflected from it was far from offeiuliiig or daiS- 
zling his eyes, as it would ha\'e done fmm another specti- 
lum.j and though this was larger, he could not in ajodg 
time set a piece of wood on lire witl^ it, thou'ih a fiir l^s 
speculum of the same ibrm, and of a more relijcting sub¬ 
stance, would presently made it llaine. I'o satisfy 
himself still lurtber with respect to this siiljjccc; he took a 
broad and large tile, and having mad'. (»!ie half of its sur¬ 
face white, and the other black, lie exprs'^cd it to the ®upa- 
mcr sun ; and having let it lie there some time, he fowld 
that w'hile the white [rart remamed cool, the part that'vTOs 
black was grown very hot. For his furtlier satisfa-.-tion, he 
sometimes left part of the tile of its native red, and after 
exposing the whole to the sun, observed that this, part gr^w 
hotter than the vvliile, but was not so hot a; the black piwt*. 

Mr. not being aware of the fact lately ascertained 
by the fpip^iienls of Ilerschel and other scuntific |pcn, 
that lui^ltiqns and calorific rays are scjiarate and distinct, 
and as all Ais reasoning depends on the identity of beat^fihd 
light; we must look on his facts and experiments as tn- 

Boyle’s Woikb, p. 6. 
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coneiuslve, especially when oppo^^jsthose direct ones 
on which J found niy opinion. g, 

4n my last paper sent to Ni/chorson*s Journal, I men- 
tioried my having formed a pf^rfect black, by mixing the 
seven different colours of the hirfpbow in differpnt propor¬ 
tions; and that after drawing iu„.'g .with this comptisilion, 
on white paper, I analysed them by ‘-^leans of a powerful 
plano-convex lens or prism into indigbv.and orange, which 
Iwo'cplours contain the three primary rays, red, yellow, 
and-bfue, from which all the others might be formed. 

Sir Isaac Newton, in looking through a telescope at a 
black body, observed those colours ; bin he was so impressed 
with his own beautiful theory, that he superficially ex¬ 
amined the circumstance: he says, “ If a black object be 


surrounded with a white one, the colours which appear 
through the prism are to be derived from the light of the 
illuminated one spreading into the regions of tiic black ; and 
therefore they appear in a contrary order to that in which 
they are seen when a white object is surrounded with a 
black one*.” Toshow^ the fallacy of this reasoning, I made 
the following experiments: 

Escperiment l .—\ drew a line with a perfect black ink 
on a sheet of red paper, and, on applying my prism, ana¬ 
lysed it into a beautiful deep blue and orange. I'he red 
rays reflected from the illuminated paper added to the bril- 
littncy of the orange. Whence was the indigo derived ? 
Certainly not from the red paper. Tf Sir Isaac Newton*s 
theory w’ere correct, nothing but red, which is a primary 
colour, spreading into the regions of the black, should have 
met the eye. 

Experiment 2.—I drew a line with black ink on a sheet 
of yeiiovv paper, and, on analysing it in a similar manner, 
pigrceivcd an indigo, orange, and a beautiful green; the yel¬ 
low rays of the illuininaicd paper had blended with the 
blue of the indigo, and formed a green. 

Experiment 3. —I drew a line with black ink on a blue 
paper, and obtained only indigo and orange. 

Experiment 4. —Having clung two pieces of transparent 
white paper, of a similar size, on a large pane^of glass at 
the window, I applied my prism, and perceived a fringe 
of blue, red, and yellow, forming a beautiful artiiicial rain* 
bow. of a light tinge. If Sir Isaac Newton’s theory of 
light were correct, it is obvious that, as 1 increased the 
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opacity or blackni ♦he one by successive layers of 
white paper, the frin^^.. reflected rays should be lighter, 
as the rays, jnstead of being reflected, would be absorbed. 
But in full conflrmation oF my own theory, every layer of 
white paper that 1 pasted on increased the depth of colour 
ill the fringe of blue, red, and yellow, uniil at length the 
paper appeared perfectly black, and then the. fringe was a 
deep indigo, red, and j ellow. From this experiment, which 
is simple and conclusive, we must infer that, in proportion 
as a body becomes dark, it reflects the more condensed 
light. 

Experiment 5.—I made two dots about the sizj^ of a 
garden pea, the one of black, the other of white paint, on 
a sheet of white paper. On applying a prism according to 
Sir Isaac Newton’s theory, I might expect that the white 
painted spot, which appeared of a light gray, would have 
reflected a niiiclt deeper fringe of colours than the black, 
because it should reflect not only its own colours, but also 
the borrowed colours of the while illnminaled paper; 
whereas, on the other hand, the black spot, alrsorbing the 
rays of light, should only bring into view the pale tints of 
the illuminaied jiaper, spreading (according to the words of 
Sir Isaac Newton) into the regions of the black, a non¬ 
entity*. But, on appl\ing niy prism, I found the reverse. 
The black reflected a beautifnl deep indigo, red, and yellow j 
the white spot cmly reflected a very pale tiniic of blue, red, 
and yellow, I'hc fringe reflected from the black w'as ex¬ 
actly similar to that reflected from the opake while paper 
on the window. 

From these experiments, and many others which the 
shortness of this communication will not allow me to enu¬ 
merate, I venture to conclude, that blackness, or darkness, 
arises from the condensed reflection of indigo and orange, 
which I look on as the only primary colours, which being 
blended in different proportions form the five others. 
Thus black and white are produced by the reflection of the 
same colours in different quantities j and I hope, in my 
next communication, to be enabled to prove by experiments, 
that there is no absorption of the rays of light m the re¬ 
flection of any colour. It often occurred to me, that how¬ 
ever beautiful the Newtonian theory of light, it w'as inade¬ 
quate to account why a candle placed in a room entirely 

• How i$ it po'.sible tli.-it a negative pr iperty should pr.xlufe a positive 
effect ? or how could black, a uoii-entity, act like a prlwn to separate white 
lij(ht into its primary colours ? 
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Htied with black, should enable a perron to sec the different 
shades and angles; if the light were absorM, the room 
should be invisible. The Newtonian doctrine does not ad¬ 
mit'of a periect black. It also appeared surprising that, 
on blowing out a candle, a room full of flntd light, however 
attenuated or subtle, should vanish, or be absorbed into the 
pores of the surrounding objects, and that without any 
change of chemical property. It likewise must appear sur¬ 
prising, if not tmjio.ssible, to any thinking mind, that the • 
sun, eternally einiUing an amazing lartic quantity of fluid 
light, should never be exhausted; and on the other hand,^ 
that those bodies receiving such a supply should never be 
increased in size, if my id^as of light should be Adopted, 
they account in a satisfaclorv manner for these incongrui¬ 
ties'."Let ns suppose the eaith constantly surrounded with a 
large quantity of fluid light: the sun rises, and, communi- 
Ciitingtadiaut caloric, Uioditics it into visible light; he sets, 
and condenses it into the blackness or darkness of night. 

Sir, I have the honour to remain 

Your obedient seivant, 

Cork, Dec. 4, isn. JoSEPH ReADEK, M.D. 


LXX. Some Particulars respecting the present • State of 
Persia, Communicated in a Letter to the lion. Colonel 
’Greville Howard. JDt/Sir Gore Ouskley*. 

My DEAR Howard, — 1 have just been made happy by 
the receipt of your letter of the 4th of July last, and, with 
iny wife, beg yon will accept our thanks for giving us the 
pleasure of knowing that Mrs, Greville Howard and your- 
were well. 

Just aher the despatch of my last letter to you, my busi¬ 
ng vvhh the Shah and his ministers roiTimcnced ; and" al¬ 
though I have travelled over a good de.ni of Persia since, I 
hfKMJ been too constantly occupied with Government affairs 
tohave time i<r arrange what little research I have been able 
toimake. 1 have not, however, been idle entirely ; and I 
flatter myself that my journal and sketch-book will one of 
these evenings by the tire-side at Claramont afford you and 
Mrs. Greville Howard a few hours' occupation, if not 
amusement. 

In March last I concluded a definitive treaty with the 
* 

* Printed among intercepted correspondence in an American newspaper. 

Shah, 
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Shah, by which the paramount influence of the l^nglish at 
Uiis Court jg, I trust, ensured for ever. Ere this, nty brother 
oir William has reached England with it, and he ]^1>ab}y 
before I reach home will have given his researches t& the 
world, 1 senuhim into Mazinderan on the banks of the 
Caspian, and gave him every opporiunity, whilst with me, of 
^rooting up such precious remains of antiquity as yet are al¬ 
lowed to exist by the present race of barbaiians. But I 
much fear that there is iitile t«) he seen in Persia which can 
properly be erdltd antiipic, except the ruins of Persepolis, 
and of another ancient city (name unknown) near Morghat, 
and the tomb of Solomon’s mother. The characters and 
sculptures in both the above arc evidently coeval; the for¬ 
mer, as yet undecypliercd, kre the arrow-headed charac- 
’ ters delineated m Bruyn, Kenipfcr, Chardin, and blJier ira- ' 
vcllers. 

There are a set of scul}nurcs and inscriptions to be found 
In Persia in tolerably good preservaiicn, from 12 to 1500 
years old, all apperumnng loathe Sassaman dynasty of 
Persian kings, cut o*n the native rock near Porsepobs, at 
Shafur, Bi.silim, Gcliran, Shiraz, and other ])laces; but, as 
far as I have been able to decvj)bcr iheitj, they do not con¬ 
tain more than De Sacy has very ingeniously mvcii to the 
world. 'I he language is the old Persian, and the character 
Pchlcvi.* 1'he sculptures are very spirited j and as Shafur 
(iSaporesl conqueied the Roman emperor Valerian, it is 
more than probable that he made some of the captive Greeks 
or Romans exert their talents to itnmortalize him. 

The iTiore modern remains scarcely de^ci ve notice, ekcqit 
as proofs of the magnificence and power ot the Changtzian 
princes and those of the Sefevi d\ na‘>ty. Some of the for¬ 
mer, ot <> and 700 years standing, surpass any structure of 
the present day, and might at a trilling exj^ense be repaired. 
But, unfoiinnately, it is not the lasliion to repair or finish 
the buildings of other princes ; and then h^re ihe most beau¬ 
tiful ino-'tjucs, palaces, and batlis of Sirs!'. Abbas, Tahmas, 
and otliers, are gradually triving way to the temporary struc¬ 
tures of the Kajars built witii sun-biirnl bricks, and totally 
devoid of taste or convenience. 

In short, the sun of Persia has set. Science is confined 
to the modest few. The arts are totally lost, and there is 
not public spirit or munificence enough to encourage the 
revival of them. I have been greatly disappointed, as you 
may imagine, having conctived so much more exalted an 
idea of Per sia from their own books, even after making 
every allowance for the favourite figure of the Persians, 
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On ariificial Cold ^, 

l^yperbate. The climate, too, has disagreed with me and 
all ih^ gentlemen of my mission, so that I have been obliged 
to solicit H. B. H. the Prince Regent’s gracious permission 
to allow me to return to England in the spring of 1914. 

Gore Ouseley. 


LXXI. On artificial Cold, By Rd. Walker, Esq, 

To Mr, Tilloch, 

Sir,—Perceiving that the experiments on artficialcold, 
as prosecuting by several philosophical gentlemen, at this 
time, excite a considerable degree of interest, and as the 
most favourable season of the year for pursuing such inves¬ 
tigation is approaching, viz. January ; I beg leave to pre¬ 
sent a brief description of the means I#should adopt, were 
1 at leisure, and possessed of a proper apparatus for the 
purpose. 

I should attempt to comline all the known powers of pro¬ 
ducing artificial cold, thus : Procuriug an apparatus, which 
1 suppose might be constructed, in which the power of 
condensing the air, and likewise oi' rarefying it, were com¬ 
bined in the same glass vessel, or receiver as it is called, I 
should proceed thus : 

The subject, alcohol, or any thing else, to be submitted 
to the experiment, being contained in a convenient glass- 
tube, or bulb, covered with a single strainm of fine lint, and 
thiaadaced, in an appropriate cup, containing a portion of 
sulfimret of carbon, within the glass receiver—^I’his glass 
receiver is then to be cooled as much as possible, or as 
much as is convenient, in a freezing mixture, contained 
in a vessel adapted to the purpose. 

When the freezing mixture has produced its full effect- 
removing this, the tube, or bulb with a tube to it, immersed 
in the sutphiiret of carbon, is to be raised out, and imme¬ 
diately, and as expediiiouslv as possible, the condensed air 
first let out, and then tlie air, still remaining in thevessel or 
receiver, rarefied as much and as expeditiously as possible, 
bv means of the rarefying power attached to it—Thus 
changing the air in the receiver,as quicklv as possible, from 
a state of extreme condensation to that of extreme rarefac^ 
ikn: I am, sir, 

Your obedient servant, 

Oxford, Dec, 18 , 1813 . WaLKEH. 
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LXXII. On a saline Substancefrom Mount Vesuvius, 

Jambs Smithson, Esq. F.R,S** 

It has very long appeared to me, that when the earth is 
considered with attention, innumerable circumstances are 
perceived, which cannot but lead to the belief, that it has 
once been in a state of general conflagration. 'I'lie existence 
in the skies of planetary bodies, which seem to be actually 
burning, and the appearances of original fire discernible on 
our globe, 1 have conceived to be mutually corroborative 
of each other; anrl at ihe time when no answers could be 
given to the most essenti.il objections to the hypothesis, the 
mass of facts in favour of it fully jtisiifiecl, I thought, the 
inference that our habitation is an extinct conui or sun. 

The mighty difficulties which forinerW assailed this opi¬ 
nion, great modern discoveries have dissipated. Aeijua'uted 
now, that the bases of alkalies and earths are mcl/ds, emi¬ 
nently oxidable, we are no longer emirarrassed cither for 
the pabulum of the inflammation, or to account for the 
products of it. 

In the priiiiilive strata, we behold the result of %e com¬ 
bustion. In them we see the oxide colleciccl on the surface 
of the calcining mass, first melted by the heat, then by its 
increase arresting Inriher combination, and extinguishing 
the fires which had generated it, and in fine become solid 
and crystallizid over the metallic ball. 

Every thing tells that a large body of combnsi’ble matter 
still remains inclosed within this stony envelope, aiid of 
which volcanic eruptions are partial and sinai) aceeiVsipns. 

Under this point of view, an high interest attaches itself 
to volcanoes, and their ejections. They cease to be local 
phaenomena; they become principal elements in the history 
of our globe ; they conneel its preseiil w ith its former con¬ 
dition ; and we have good grounds for s'lppo.sing. that in 
their flames are to be read its future dcst nies. 

In support of the igneous origin, hcr^ aiuihired to the 
primitive strata, I will observe, ihat r- it on v no crj,'sial 
imbedded in them, such as quartz, garr t, tmirm hne, &c. 
has ever been seen inclosing dr )ps of w iter; but ihat none 
of the materials of these strata contain ater in jnv state. 

a. The present saline substance Wii suit to me from 
Naples to Florence, where I wa**, in flay 17 >JK with a re¬ 
quest to ascertain its nature. 1’he general examination 
which 1 then made of it, showed it t > be principally what 

* iirom the PhilusuphicalTransactic.iSi for 1813, part ii. 

wa« 
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\yas at that time called vilriolated tartar^ and it was in 
consequence mentioned as such in an Italian publication 
soon after. But as this denoniinatihn, surprising at that 
period, .was not supported by the^ relation of any experi¬ 
ments, or the citation of any authority, no attention was 
paid to it j and the existence of this species of salt, native 
in the earthy has not been adnnttecl by mineralogists, no 
mention being made of it, 1 believe, in any mineralogical 
work published since. 

1. I was informed \ty letter, that it had ^‘flowed out 
liquid from a small aperture in the cone of Vesuvius,’* and 
which f apprehend to have hap))ened in 1792 or 1793. 

c. The masses of this salt arc perl'ectly irregular, their 
texture compact, their colour a clouded mixture of white, 
of the green of copper, and of a rusty yellow, and in some 
places are specks and streaks of black. ^ 

d. A fragment melted on the charcoal at the blow-pipe 
formed hepar sulphuris. 

e. A piece weighing 9‘5 grains was so strongly heated 
in a platina crucible, that it melted and flowed level over 
the bottom of it, but did not lose the least weight. 

f. Not the slightest fume could be perceived on holding 
a glass tube wetted with marine acid over some of this salt, 
while triturating in a mortar with liquid potash; but a 
similar mixture being made in a bottle, and which was 
immediately closed with a cork, to which was fixed a bit of 
reddened liimus paper, the blue colour of the paper was 
restored. 

^..Being dissolved in water, there w'as a small sandy resi¬ 
due, which consisted of green parlicJcs of a cupreous na- 
tur^i of a yel!(>w ochraceous powder, and of minute crystals 
of a metallic aspect of red oxide of iron, by which the 
black,, spots in the mass had been occasioned *. Mr. 
Klaproth found a similar udiuixture in inunaie of soda from 
Vesuvius f. 

h. I'he solution had a feeble green tint. It did not alter 

blue or reddened turnsoi paper. * 

i. Prussiatc of soda and iron threw'- down a small quan¬ 
tity of red prussiatc of copper from it. Liver of sulphur 
and tincture of galls likewise caused very small precipita¬ 
tions, 

• What mineralogists denominate speculary iron ore, Fer ohs^itr of Mr. 
Hauy, appears to be merely red oxjdc ol iron in cry'r.ds; red hematite the 
same substance in the state of stalactite i and red o<.'ires the same in a pul> 
verulent fonti. The hematites winch alTord a yellow powder are hydrates 
of iron. f I'sfays, vol. li. p. 67, Diijr. Trans. 

i* Car- 
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Carbonate of soda, and oxalate of potash, and splu- 
lions of magnesia, clay^ copper, iron, and jsinc, either had 
no eficcts, or extremely slight ones, 

k. Solution of sulphate of silver produced a white card¬ 

like precipitate. 9*35 grains of this salt (the weight of the 
insoluble matter being deducted) afforded 105 grain of 
slightly melted muriate, or chloride, of silver. ' This preci¬ 
pitate was equally produced after the salt had been made 
strongly red hot, so that it was nt>t owing to a portiaa of 
sal ammoniac. ' 

l. Tartaric acid, and muriate of platinum, occasioned 
the precipitates in its solution which indicate potash, 

m. Nitrate of lime did not form any imniediaie precipi¬ 
tate in a ddute solution of it; but in a short time, numerous 
minute prismatic crystals of hydrate of sulphate of lime 
W'cre generated. ^ 

n. Nitrate of barytes poured into a solution containing 
9‘S grains of this salt atVorded a precipitate, which after 
being ignited weighed 12‘3 grains. 'I'he filtered solution 
crystallized entirely into nitrate of potash mixed with a few 
rhomboids of nitrate of soda. 

0 . Some of this salt finciv pulverized was treated with 
alcohol. This alcohol on exhaling Icit a number of minute 
cubic crystals, which proved, bv the test of nitric acid, to 
be muriate of soda. Prnssiatc of soda and iron caused a 
red precipitate of priissialc of copper in this alcoholic solu¬ 
tion. 

/). The solution of this salt afforded, by crystallization, 
sulphate of potash in its usual forms, and some prismatic 
crystals of hydrate of sulphate of soda. 

To discover what had occasioned the precipitate with 
galls, (i) since copper has not this quality, a portion of 
this sail, which had been recovered by evaporation from a 
filtered solution of it, was made red hot in a platina crucU 
ble. On extraction of th'e saline part by water, a \'ery small 
quantity of a black powder was obiained. Ammonia dis¬ 
solved pnly part of if, which was copper. The rest being 
digested with muriatic acid, and prussiate of soda and iron 
added, a fine l^russian blue was formed. 

r. From several of the foregoing experiments, it ap¬ 
peared ihal no sensible quantity of any of the mineral acids, 
besides the sulphuric and muriatic, existed in comhination 
with alkali in this volcanic salt, flut Mr. Tennant, whose 
manv and highly i.nportant discoveries have so greatly con¬ 
tributed to the progress of chemical science, having de¬ 
tected disengaged boracic acid amongst the volcanic pro¬ 
ductions 
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dttcttODB of the Lipari islands, and suggested that it might 
be a more general product of volcanoes than had been su> 
apectcd it became important to ascertain whether the 
presence of any in this salt ptii^d Vesuvius likewise to 
be a source of this acid. Alcohofheated on a portion of it 
in fine powder, and then burned on it, did not however 
show the least green hue in its fiamc. 

s. To ascertain the proportions of the ingredients of this 
saline substance, the following experiments were made: 

Ten grains of sulphate of potash of the shops were dis- 
* solved in SOO grains of water, and an excess of muriate of 
platina added. The precipitate edulcoraied with lOO grains 
of water, and dried on a water bath, weighed 24*1 grains. 

Ten grains of the saline part of the native salt, treated 
precisely in every respect in the same way, afforded 17*2 
grains of precipitated muriate of platina^nd potash. 

If 24*1 grains of this precipitate correspond to 10 grains 
of sulphate of potash, 17*2 grains of it correspond to 7*14 
grains of this salt. 

It has been seen (w) that 10 grains of the saline part of 
this volcanic salt would have afforded 12*55 grains of sul> 
phate of barytes. 

But 7*14 grains of sulphate of potash form only g*42 
grains of sulphate of barytes f, and therefore the remaining 
8*13 grains of sulphate of barytes would be produced by 
the sulphate of soda, and correspond to 1*8C grain of it in 
an arid state, or uncombined with ice^* 

Ten grains of the saline part of this native aalt would 
have produced 1*12 grain of ignited muriate of silver (A), 
By accurate experiments 241 grains of ignited muriate of 
silver have been found to correspond to 100 grains of ig¬ 
nited muriate of soda §. 

Consequently the soluble portion of the present Vesuvian 


fait consists of 

Sulphate of potash ..7*14 

Sulphate of soda.1*86 

Muriate of soda..0*46 


Muriate of ammonia 

Muriate of copper.. V.0*54 

Muriate of iron .,,. J 

10*00 

f. The insoluble sandy residue (g) having been thoroughly 

* Trans of the Geolog- Soc. f Dr. Marect on Dropsical Fluids. 

^ Prof. Klaprutti's Essays, vol. i. p, 2S2. 

^ Dr. Henry, Phil. Trans. ISJO. 

edulcorated. 
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edulcorated, dilute nitric acid was put to k. A greea 
tion formed without any efiervescence. Acetato ^ harytoc 
scarcely rendered this solution turbid ; but nitrate hf «lver 
produced a copious cii^i«like precipitate, and iron abun* 
danlly threw down copper from it. The green grains in¬ 
closed ill this native sulphate of potash appear, therefore, 
to be a submuriate of copper, of the same species as thal 
of the green sands of Peru and Chili. 

Mnriatic acid dissolved the yellow ochraceous powdtff 
and prussiate of soda and iron produced Prussian blue. I 
am inclined to believe this yellow powder to be a submu- 
riate of iron ; but its small quantity, and the admixtur^e of 
the submuriate of copper, were impediments to entirely 
satisfactory results. Such a submuriate of iron, though, 
if I mistake not, overlookLtl by chemists, exists; for the 
precipitate which oxygen occasions in solution of green 
muriate of iron contains marine acid. 

Possibly this yellow powder, and the crystals of speculary 
iron which exist in this Vesuvian salt, have been produced 
by a natural sublimation of muriate of iron, similar to that 
of the experiment of the Duke d’Ayen, recorded by Mac- 
quer*, and which was known long before to Mr, Boyle 
and Dr. Lewis f. 

This Vesuvian salt, considered in its totality, has pre¬ 
sented no less than nine distinct species of matters, and a 
more rigorous investigation, than I was willing to bestow 
on it, would probably add to their number. 

July 3, 1H13. 


LXXIII. On a Plicenomenon of St, Michael's Mount in 
Cornwall. By J. A. Dk Luc- Esq. F.U.S.&'c. 

To Mr. Tilloch. 

Sib, — In the Number of your Philosophical Journal for 
last August, giving the account of a work entitled “ Re¬ 
marks on the Transition Rocks of Werner, by Thomas 
Allan, F.R.S. Edmb.” you transcribe the billowing pas¬ 
sage : “ The importance deservedly attached by Dr. Hutton 
to the phsenoincna of granite veins gave rise to a variety 
of hypotheses, among those who were inclined to consider 
these rocks as an original deposite, who have accounted for 
their formation in diifcreiit w'ays. It was first stated, that 

• Did, de Chimie, art. Fer, 

f A Course of Practical Chemistry, by Wm. I.ewi.s, 1746, page 6S,nste /. 

they 
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tbfff were fdrmed of newer granHct and^ if properly ex- 
ammed, would be found to tut ibe p^d granite as well as 
thefoek which rested on it. lids opinion was once very 
fitrenuousiy supported in this liip^try ) but as facts could 
not bear it out, it was abandon^. I bnd however, in a 
revmt publication^ something similar to it maintained by 
De Luc, who assei’ts that the veins at Sir Michael’s Mount 
are not granitef but mere miartz, winch traverses the 

f ranite 2 l» well as the rods. I cannot compre- 

end how De Luc has been so much Je-rtfined in this place^ 
as simple inspection of the srnalL&t specimen will prove 
that he was mistaken .—1 have onlv : few speciirens to lay 
before the Society, to i ih^ vcio-s of S , Michael’s Mount, 
but they are really intercstini!; lu.-l s.t i.iLioiy. One ex¬ 
hibits a portion ol h-Ua.^, hoc ‘ h / *nt ' a. h side by ^ra//’^. j 


another of two gr -/.'e kel'/s inc]ad!:ct m 

granite. The .“nupi • i' ' ',r. .s ..iifieieri, the t.-'-’i 
place, to show that ’L< \ ‘ Oc Lu-. ground'c . 

with respect to the ■■ >•.' reins. One of the 

specimens also cori n' • t' , !; ; of quartz, 

are of Uic i-.'uii caiict* o :n> ihese kc«.p the ,h'- 

rection of *bc scaios of i..c st; ■/ i Jock, and arc col cil 
by granite in ih.c rrc'''- ]»nc. v, nr'- ary iiuc/*option.^’ 
Tins, sir, :s vxn.'ft .'>;r'vi‘:Ll lioni Mr. Ah”' j 

work ef)ncerning mo: he . o.: ('orucl it in a <d 

pubtivalMU \ !t'*. z'.. r.Mtllo-, y; >\'ii di : it n rst he i" I'.c 
account of *:o ■ H-.:,. ■’c.v ; uiul if ih’S ,Jis .<..r 

comes to his kni,-. ^ iM c ^or‘\ t have r j'' ! -cr, 

deceived hinisdt ; while cooIlI have seen whaiiha (' 
really described in my v 't.’, > ic..^ Trav <, pi hlirhcd in 
London, in lEU, by Messrs. K.virgtou, in two volumes. 
This is the authentic document to winch I sh.i ! refer for 


what r have really described. It was hi Jidy 180 f> that I 
visited St. Michael’s Mount; and as, in ail my observations, 
I endeavoured to have the company of some gentlemen of 
the country, J had the satisfaction, in these, to be conducted 
by two gentlemen as desirous as myseif to observe that 
island, because they had read Mr, Playfair's account of it. 
One of these gentlemen was Davies Giddy, Esq. M.P. w'ho 
lives in the neighhourlinod at Tredrw, an estate of his 
family; the other Mr.Winicombe, of Oxford, who. used for 
many years to spend the vacations with one of his friends 
near Mount’s Bay, to which belongs St. Michael’s Island. 
Thus, if Mr. Allan had known my work, he would have 
seen that I was not the only observer of the phaenomena 
which 1 described. 


The 
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The account of these observations begins at p. 265 of 
the 3d volume of this .work, and I shall copy such parts of 
it as will prove to Mr. A|lan, that the source of his infor¬ 
mations was spurious,^<|i:f[H)ur first remaiic w^s, the im¬ 
possibility that Mr, Playair could have seen what he says, 
the veins running off Jrom the granite of the movnly and 
spreading tkemselms Like many rootsJixed in the sohistus. 
For, along this side of the island, where the schistus or 
kellas appears, its junction with the granite rock which 
rises above it, is ao'-okiteiv concealed by a heap of blocks of 
granite of such size, that it was not possible for us to pass 
over then* in any part, or even to advance among them suf¬ 
ficiently to discover Oi \vha' hc'.e they ile.’* 

Continuing tin- acce it fd our obsorvatiun?, compared 

(• r.f liiciic veins: that in the 
i ■/ iniimle, tfionffi distinct parts, 

J .!(/.. li'.giiky •n/sfailixea, and 
/i f;>' I'lii-s of file hill, “This 
■LI wr i i)‘t;rvcd; lor we saw two 
ir pt.r!v^^c:!y <M‘tinet from each 
o: i!io t o- tnesc m//.t Ui'c of M'/ii/e 
eniiiely pure> v hc" ’.er bt ihek bteadiii, some no 
’ ■. tha.i li-.i. or five iijchi.s , ’■ bih- tlie idw oihers, not 

i.T than the former v.’ .■’u u.Kn'p tiicm, and vihich 
^ r, j’“ .jail , d;<; lur ..re- <'•, hive but a very imper- 
f;e, rescnibl■e'lce t" t a ?■'. ^ inc lobov. mg is a 

i n.ct prooi' that thev luu. nf': 1. en lornin! by an expun~ 

-■•'"i of r i oi 'll'* >: .‘.I'jfi). In conhi- 

dt r.ng the gm/ii-' wuitb an - abose ut-,, \vc saw in 

Ih'^iTi the mo ' 'o iip}e> ^ n -tt il; t ‘Ahai has the appearance 
!i' ii //,/«,.n Aib.stus, is n<>t the same substance 
which t, Jic rocltA; lor tiic-sc are themselves in¬ 

tersected by ton' veins of boih the above tlescribcd kinds; 
namely, of pure quartz, and of what I shall call pseudo- 
g7'amte; the latter being no less distinguishable from the 
^ronife through which they pass than from schistus. Whence 
jl is evident, that the fissures in the granite must have been 
contemporary with these in the schutus below.” I'his cir¬ 
cumstance, had Mr. Allan known it, by reading roy own 
work, would have shown him, that the specimen from the 
veins of St. Michael’s Mount which he exhibited to the 
Edinburgh Society, instead of proving that I was deceived 
in that place, confirmed my observations,—with this dif¬ 
ference, that in so small a specimen he could not distin¬ 
guish so evidently the difference between the substance of 

'the 
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tfiM veins and the granite of the mounts as did three ob¬ 
servers on the spot. 

There is arioihcr remarkable chsenomcnon I have de- 
senhed as belonging to ihese veiil%'!pbich excludes the idea 
oC an in^tion of soft granitet ana places thew in ihe rank 
of a)) the minernl veins’, an oVjeci iSi wbicb I ^^Ivall 8\>cak 
■more hereal’ter; bnt here il Nwill be Sufficient to describe 
that character. All these veins have v\lial is called Saie- 
banque by the mineralogists of the comment, and Capel in. 
Comwah. This is a first crust produced on the skies of 
th'efssitres in the strata, before they were filled with the 
substances which distinguish thef different kinds of mineral 
veins. Now, the veins of pseiido-granile in St, Michael’s 
Mount which pervade the granite of the mount, have their 
capel of pure white quartz, but in the fu llas their capel ia 
of mica of a very singular kind ; its thickness is about tV 
of an inch, and its very brilliant lawinse are at right-angles 
to its direction. This capei belongs so essentially to the 
vems, that, when Vbey beenme very narr{)w, it fiJJ.s them en¬ 
tirely, without pseudo-gran lie between the two crusts. 

Another object of my observations in St. MlchaeVi 
Island, more important lo geology than that of the vehis 
above described, concerns the manner in which our conii- 
nents, after having evidently been a pari of the bed of ihe 
sea, are become drif laud. The main point of my contro¬ 
versy with Mr. Playfair was this : whether our continents 
have heew lifted up from the bottom of the sea, which is his 
opinion; or, what 1 maintained, that. Bitch a part of the 
led of the sen having sunk so low that the sea had retired 
on it, another part having been left dry, is become onr cow* _ 
tinents. In my works already published, I have demon¬ 
strated the last proposition by a great number of phseno- 
mena, and in particular by the situation of the strata along 
the coas/jt and in the bed of the sea near them, lo this 
subject relate the following observations on St. Michael’s 
Island, beginning at p. 967* 

** We followed all the western side of the island, with¬ 
out finding any point by which we could ascend to the foot, 
of the granite rock; it being everywhere rendered inacces¬ 
sible by heaps of large blocks of granite. But the scene 
changed on the south side; where the bed of the sea instead 
of being formed of schislus (which ought to have been the 
uppermost) consists of sunken masses (f granite, which are 
in part covered by the high tides. Here we saw the same 
vems of pseudo-granite and of quartz as in the mount.... • 

Continuing' 
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of St. Michael* 5 Mount mComwalL 

Continuing our walk rountl the island, we ascended to 
a certain height the pari of the rock on which lies the way 
to the castle, in order tq j|i^?erre the east6rn coast of the 
bay, whence this island At a little distance* Most 
of the chits on this side are the section of a very thick 
\on%e soil •, hv\t beneath their feet ari^ seen masses of' 
scfiisius to trreaf disoiihr; and e//l /he hed of ike Jtf’O along 

the clifts pifscnis .'edi’es tf the mddsiinK strata deHcending, 
under the water, with an incLitiutio.i toward? the west.” 

This appearance seems, at first, to be equally explained 
by the system of the subsidence of a part of the bed of the 
sea, or the lifting up of the jiart of it which is become out 
conlinent. This last being Mr. Playfair’s system, he ap* 
plied it to the phtenomena of St. Michael’s Island. But 
I opposed U) him, that the operation of lifting up could 
be only efTected by the production of an immense quantity 

elastic fiunh inidcr strata already broken; and iliat these 
fluids making their escape through the creakes, the mass 
then, unsupported, would have fallen down again : an argu- 
ment to which he iiHs not answered, and the stale of iVie 
bed of the sea in Mount’s Bay shoWS dircctiy that thiS 
would have been the effect. 

Another object of my controversy with Mr. Playfair was 
diii the nature o1 granite. In the Hntloniaii systerti, gra¬ 
nge is supposed to have been a prounct of fusion by heat 
under those of the minml substance^ which they acknow¬ 
ledge to have been formed in strata; and Mr. Playfair 
thought to have found a proof on that opinion in the veins 
of St. Michael’s Mount, «upj)osing them, as it has been 
seen above, to be real granite. 

The svstein which I have opposed to that opinion is 
mentioned by Mr. AMan iii liic.se words; “ 1’hose (he 
says) w'lio were inclined to consider this rock a? an original 
deposite, haveaccounied for its formation in different wavs.** 

I think that, as Mr. Allan mentions me for a part of the 
subject, he ouglit to have ex)»ressed nr>t only the way that 
I have explained the prodnciion of grande, but the proof 
which he might have found in mv work*?. A fact which 
1 adduced to Mr. Plavtair, lo prvjve that granite is an ori¬ 
ginal depnsUa on the hidok' ihe former s::a^ ’s, that w-c find it 
in strata as regii ir as those ot ad the other mineral substances* 
I'his I first sta.Li! in a work puhli; bed in Lonuou m i8'J9, 
under the title of t''.'mentary Treatise on Ot'ol,,. v, in which 
I tlemonsira-ed '.hii granite was tiv first snl)srnice pro¬ 
duced by chemical p’^ecifal'iiion ott the bed of the former sea^ 
vt here it was "ove* d by a .■mccession of other strata and 
Vol. 42. No. IS8. £)cc. 1813. Ee " tha* 
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that the cause of its ajipearing on our contiriciifs is the 
catastrophes that all the strata luwk’rvvcnl, still on the led 
of 'the smy v/\i\ch have produced-iotrr Udh and DtoutitaviSy 
where \i'e see the strata of grabl^ brnkeft and strongly m- 
dinedj under those of schisti with which they are parallel 
in their different degrees of inclit.ation. 

On this fnnd'tnitJilal geological fact, 1 had referred Mr. 
Playfair, jiot only to niy o\v)i observations in the greatest 
chain of mountains of our hemisj)hcre, that hf the Alps, 
but to those of my justly celebrated couutryntanM.de 
Sanssurc, in his Voyngt'i danslcsAlpes: there he gives not 
only exact descriptions hut entrraved iiguves of the succes¬ 
sive strata of that chain, which show that the centred rtdgc 
is composed of much hicitned and some almost vertical 
strata of granite and its contcnipf>rary substances, which 
are now visible, because the strata of sc/iii//, lime-stone and 
others, w’hich before covered them, arc fallen to the out¬ 
ward of the chain, by the sbiking of that part of the sur¬ 
face which now foriui.—scattered hills and the plain. ifi 

From the above statement mav he pulgcd how important 
to geology is that circumstance, which Mr. Allan mentions 
so transitorily, that granite has been deposited in regular 
strata: but if he had known my own works, of which he 
had only some erroneous extracts, he would have seen that 
I hadg;iven proofs of the strutijicatwn of granite in this 
verv island ; and first, in the miiitral part of Cornw''ail. On 
tl) is last part, he would liave found at p. Qi)‘2 the following 
account given me by one of the head miners. “ In our 
first conversation (I say) I had spoken to him of the. Hut- 
tonian liypothesis, with which he was already acquainted; 
and he had then said, that if Mr. Playfair, in his journey 
through Cornwall, had consulted the inincr.s, he would 
have met with none who would not have told him that 
the granite could not have possibly been in fmion ; since 
the fractures wherein the loads have been formed, pass into 
it directly from the lieitas. In order to give me an example 
of this fact, he bad ehof.cn a mine into \^hich he had him¬ 
self aoconipanif'd a zealous partisan of the Liuttonian 
theory (whom he luuued to me), who, after having seen what 
I am going to describe, quitted the mine convinced, not 
oniv that the granite: could rmi have been in fusion when 
the strata underwent their first fracinreSy but that neither 
the groK’un (a kinrl grmite in jiowder), nor the :and of 
the same kind so abundantly spieail over a great part of the 
country, could be considered as decomposed granite^* which 
was Mr. Playfair’s opiniou. 
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The whole of my description of the peninsula of Corn¬ 
wall, had Mr. Allan known it, would have comdnced him 
that I was not the inattentive observer he considered me to 
be: blit I confine pi yself to ihe above particulars concerning 
the 4/7-«j?/^ca/ion of granite which is here my object; and 
1 return to the part of Cornwall on the road from the gulf 
ofPadstow, <>n the north side, to that of Mount’s Bay on 
the south. 

From p. 188 of the same volume, T describe a bill near 
St. Coluinb, where quarries were open, which at first sight, 
and not observing the nature of the stone, would certainly 
have been taken for lime* to no or quairies, so 

regular were the stratay of which were taken stones for 
building the fronts of houses. These strata are much in* 
dined, and they are lost, on one side, under a thick loose 
soil ; while on the other side they present tlieir uppet* 
section toward the surface ; a proof that their inclined and 
broken state has been owing to the catastrophes common 
all the strata. 

But anotlier circumstance (>f that hill will further prove 
the error of Mr. i’iayfair on the cause of one of the greatest 
geological phaenomcna, the great dissemination ol blocks 
of granite on coumries far from cverv mountain of their 
kind. Mr. Playlair supposed that these masses had been 
propelled by the streams descending from the mountains ; 
and he thought that they might he traced up to their 
source, bv followiufl; tlicir tract. But I have showm the 
illusion of this idea, bydescriLmg vast heaps of those blocks 
in plains at great dini.uiccs irom every mountain and large 
.stream, i have also proved, by a great number of facts, 
that these masses mu.st have been thrown up in the very 
places where ihev arc found, by the explo.sion of the cir 
compressed in the caverns in w hich sunk the parts of the 
strata that have disappeared outwards. 

Now there is a remarkable circumstance on a hill near 
St. Colnmb, described in p. 1 [)4. After having observed the 
quarries, I walked some way up the hill: it is every where 
smooth and covered with turf, on which I saw a quantity 
blocks oi'granite, but difl'ereut from that of the quarries. 
The quarryinan informed me, that these blocks were the only 
granite known on that hill, ami had been many years the 
object of his pursuit, till accidentally he discovered the 
strata by sounding through the turf with an iron bar, in 
order to discover more blocks near the cart road, as he had 
exhausted all those that were visible ou the surface. He 
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still used these Hecks for some particular purposes, as they 
are harder than the granite of the quarries. 

This is not the only fact which 1 related in the same 
volume of my Travels, observed also with Mr- DaviesGiddy, 
embracing all the pheenonjena above described; viz. T he 
slratification of grumicy the nature of the veins in St. Mi¬ 
chael’s Mount, and the dispersion of Hocks of granite on 
the surface of the soils. 1 here is a mount named Tregon- 
ning Hill, about seven miles distant frortj Mr.Giddy’s house, 
where he was so good as to carry me in his chaise. The 
account of our observations begins at p. 270. 

Tregonning Hill, in its highest part, is about six hun¬ 
dred feet above the neighbulinng valleys: at its foot, after 
having cleared the rubbish from the surface, have been 
found very regular strata of granite of the same kind as 
that of St. Columb: but the workmen told us, that when 
they followed them within the hill, they were found to be 
insnlatal ma’ises buried in rubbish. In some of the txettr- 
vations where similar masses had been entirely taken u|^ 
’’‘we baw’ nothing but rubbish in the place where they had 
lain. 1'his phamomenon, of which 1 have given instances 
in niy 'IVavels, concerning masses of regular strata^ both of 
scnislus and i}?nr-sto7ie, buried in rubbishy is an evident 
proof, that the val’eys aremnd have been produced by the 
sulsidiuce of pait of the slratay at the same time that 
the pans remaining oniwards were broken and inclined m 
various manner's; whicli is one of the greatest geological 
lads. 

After these observations, we ascended the hill towards a 
signal-post, which is on the highest pari. The observa¬ 
tions we made on this hill begin at p. 273. VVe saw on 
the turf, more or lei-s covered with grass, a great number 
of masses of the same granite as Mount St. Michael, with 
all the veins which had been the object of our observations 
in the island, but with more variety. These veins were 
even observable in such small fragments as I could carry 
with me.—One of these specimens, the two outsides of 
which arc of the same granite as that of the mount, has a 
vein uH psc.udo-granUe oiiC:. inch and half in thickness, with 
i:s copel cd (jnartz as in the mount; the quartz is grayish 
at its contact with the pseudo-granite: there is no mica in 
the latter, though there is 7?iim in the granite on the sides; 
a (iitFerence of w'hieh Mr. Playfair had not taken notice, 
since he asserted “ that it i^nndistingnishuble from the mas» 
of the hiii/’—^Anoihcr mass which has also granite on both 
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sides, hns a vein of qnarlz an inch thick, gray at its con¬ 
tact with the gramtCj and brownish towards the middle.— 
A third mass, still m\\\ granite on both sides, contain^ a 
vein of ivhite quartz confusedly crystallized.—In a fourth 
mass, the capeh of quartz have their surface covered with 
small crystals, against which, on each side, has been formed 
a stratum of quartz confusedly crystallized.—Lastly, a fifth 
specimen, the vein of wliicli is an inch and half in breadth, 
has the true character of rniueral veins, that of symmetrical 
deposites on both sides of the fssurts. Similar coatings of 
while quartz have advanced on both sides'; hut ni)t having 
every where united in the middjc, they arc covered, in the 
intervals with small crystals. 

• If Mr. Allan had seen my own work, he w'ould not have 
thought I 'KZ's mistaken; since I have not only described 
myself the very pltaRnomena that he opposes to me as ob¬ 
served in t^e specimen which he kiul before the Edinburgh 
Society, but this is only a very small part of the geological 
d^Vcunistances which I have desenhed in that country. The ^ 
principal of them, against the Iluttonian system, were: 
the stratification of gravity ; the broken and ^battered stale 
of its strata, no less than those of kellas by the same cause; 
that of the subsidence of part of ihem ; and the evidence of 
the veins of St. Michael’s Mount having all the character 
oimineral veins, ou which the 'Juttonian system had spread 
many errors: an oliject to wliich 1 shall particularly come, 
after having mentioned my last publication of two volumes 
of Travels m some Parts of Switzerland, France, and Ger¬ 


many. 

One of the objects which is there completely elucidated 
is the stratification of granite, exemplified in some moun¬ 
tains of Upper Liisatia, c.illed the Giant’s Mountains. 
These J have described, not only a very extensive and high 
ridge composed of granite strata, and llicir contemporary 
of^nmj, with the strongest characters oi dislocation; but 
many mounts on the outside of the cIuku ronned oI' the 


same strata, visibly by subsidence. Atid besides, I have 
described, m the whole course of these'fiavch, instances of 


the great phtetionienon of enormous blocks of gruniie and 
other contemj’orary substances. Mr. Playlair supposed, 
as 1 have already mentioned, that they had been propelled by 
the streams descending from the mountains; but I have 
described, in a great many places, heaps of them on very 
high htlls, and for instance over the high ridge of Mount 
Jura. — But this subject is sufficiently elucidated^ and I 
come to that of the mineral veins. 
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The system of Dr. Mutton, and also of Playfair in 
his Iliusirations ot this system, isj that the wrWja/ veim 
have been projinced by s^stances proceeding from lelow 
the strata^ and injected when softened by keatg in ihv frac^ 
turet of the strata^ iu the santt* manner that jVlr. Playfair 
supposed that the veins of St. Michael’s Mount had been 
prculuocd. 

I was too well aetjuainted with nmieral veinSf not to see 
the error of that system of Dr. J-lmton ; having gone down 
the greatest and deepc.st mines in the mountains of the 
Hartz, with the best guide for such observations, Baron de 
Rheden, the chief director of these mines; and I have 
published these observations since 1780. Thus,before this 
last journey in Germany, we bad coincided in the same 
opinion, the celebrated Tvl. Werner of Freyberg in Saxony 
and myself (without having yet any knowledge of each 
other), that mineral veins h'ad been successively filled by de¬ 
posits chemical precipitdliv,ns on the sides of the fissures 
^ m the straiu, from the litpiul of the former sea. 

This i^oincidcnce made me desirous of a personal ac¬ 
quaintance with M. Wcnier: tiicrefore, being arrived at 
Dresden, I wrote to him to inquire whether he was at 
Freyberg, and could help me in my wish to study that ce- 
brated mineral country. Instead or answering, M.Werner 
came to Dresden, with the intention to be himself my 
conductor. 

Thte journey begins at p. 435 of the 1st volume. Un¬ 
der such auspices, every part of our observations is inter¬ 
esting to geology, not only with respect to the nature of 
mineral veins^ but on Mr. Allan’s principal subject, an¬ 
nounced in these words; Remarks on the Transition Rocks 
of IVeiner^ The observations vve made in that journey, iu 
which M. Werner himself pointed out to me disturbances, 
dislocations, changes of original relative position of the 
different kinds of strata, entirely agreed with the descrip¬ 
tions which 1 had already published of these phenomena, 
as may be .seen in the account of this journey; bin I shall 
confine myself to the object of mineral veins, which is par¬ 
ticularly described in pp. 440 and 447 > of which I shall 
give only extracts. 

“ On this subject M. Werner supplied me with an im¬ 
mediate proof, that the veins, within each particular df- 
strict, are not of the same dale: some of the veins here 
liad already been filled with their when fresh cata¬ 

strophes produced new Jissttns which passed across the for¬ 
mer; yet still at so early a period, that the last veins were 

filled 
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filled with nearly the same gangue as the others; but the 
gangue ofj’he last is continuous and uninterrupted; while 
it cuts that of the preceding, and hence their comparative 
dates arc known. The same it^hbserved ip all the inters 
sections of veinSf which in this,Country are very numerous.” 

That situation of the veins themselves certifies the re¬ 
peated catastrophes of the by the successive 

in which they were produced. 

On the manner in which the veim w'cre formed, which 
is here the niai^i point, on which M. Werner and myself 
agreed against the Iluttonian theory, the subject begins at 
p. 448,^ of which the following is an abstract: “ It was iu 
the side of this valley lliatJVI. Werner pointed out tome 
the principal phrenonu na which had convinced him that 
the veins vjftro jisstires filled up with substances precipitated 
against both sides of the space thus oj^ened; this phaeno- 
menon is precisely (he same w hich had led me also to that 
opinion.—In all Vt h/?,' these new snbstances have been de¬ 
posited in we//, layers on both sides; and the in¬ 
terval between liieni having been gradually narrowed by 
their accumulation, they have at last united towards the 
middle, where however there still remain some vacancies 
lined with small crystals.—Now' in the small t>ei/«just de¬ 
scribed, M. Werner shf.'w ed me a remaikabie circumstance, 
which at once proves the synimct> ical aceumiilation of the 
substances on the opposite sides ol the Jis'.vrts, and the 
catastrophes mideriiune by the veins thenn elves after having 
received their first gnngiie. These fissures have been evi¬ 
dently enlarged, by a new sahsideVic ot the strata,, more 
considerable on one side than on the other, which has di¬ 
vided the first g<7//gW(? in many places along the line of it.s 
first junction. Now, the same operation has iieen recom¬ 
menced on both sides of the ncw'^W/z/c thus produced, and 
symmetrical layers uniting incompletely towards the nud- 
dle, have again been formed in the same manner as before.” 

Mr. Allan could not be informed of the above obsprva- 
tions which I had made with M. Wcnier himself. But, 
sir, if he leads this letter in vonr .lournal. 1 hope he will 
change the opinion he entertained of me with respect to 
accuracy in observations. 

1 have the honour to be, sir, 

V'our obedient bervant, 

Windsor, December 1, 1813. j. A. De Luc. 
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LXXIV. jin Attempt to determine the dejimte and simpU Pro^ 
portionSi in which the constituent Pants of tworganic Sub~ 
stances are united with epch other. By Jacob Bebze^ 
tius, Professor oJ^M^i^te and Pharmacy^ and M.R.A, 
Stockholm. V s>; 

[CuntinuL'd from p. 3^6.] 

SECOND CONl'lNUzmON. 

[From the original Ou I nan, arran.r-rd, witl> soiuo Itile Modification of 
the Author's Subdivisions, by Professor Gii.BtRT ] 

Nitkic Acid and Nitrates, as affording Proofs 
THAT Nitrogen is not chemically simple. 

I TRt'ST that in my Essay on definite* Proportions, and in 
iu First Continuation, 1 have completely established the 
doctrine, that ail salts are contposM) of an acid a?id a base 
in such proportions, that the ox>gcn contained in the acid 
is a multiple by a whole number of the quantity contained 
in the base. But ;n these investigations I have not yet 
treated of the nitric acid. J inteiuled not to have made 
known iiivanahsis of the niirates betbre 1 published my 
investigatmns relaiing to animal sub>taiices j but they may 
more properly he introduced on the present occasion, partly 
because they confirm the proposition which has been men¬ 
tioned, and partly because they niay>erve .as an addition to 
the proofs of the compound nature of niirngen which have 
been staled in the First Continuation of my Essay. 

I. Nitric Acid. 

Attempt to determine its Composition from its Capacity of 

Sat lu at ton. 

In this investigation a great difficulty arises from the im- 

f ) 0 «pibiiity ot deprning ihc nitraics ot ibeir waicr of cr\>tal- 

ization, without dccoinj-tosing more or le;^*? of the acid; so 

llnV one cannot inier with certainty thcqnaniiiN of ilie acid, 

from that ol li’.e bi-e which is leli behind ; a ciicunistancc 

which long dclk ried me from ilic undei-ak ng. But fince 

it became iwcosarv lor the in^'e-ersccf. %hKhvveie lo be 

¥ 

drawn iinm my anaiy^es ot ar.nnfil budics'. to determine 
how far nitrogen, fioin j!u* Mioiblicalion ol its. eiicincal 
propertie'*, might be couhiderctl as a snnnlc bc.dv, I deler- 
llitMed t ■ attempt to overcome tiiC'C difiieul’ics, and 1 have 
SULceulid far beyond mv expectation. The nnate. which 
I chose lor this investigation, were those of baryta, prot¬ 
oxide of lead, and aimnonia. 


Nitrate 
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Nitrate of Baryta. 

In order to obtairf'thU salt in perfect purity, I heated it 
to iguiiion in a silver crucible, dissolved it in w ater, filtered 
the solution, saturated it with nitr^p acid, and evapo¬ 
rated it iiniil it crystallized. Til order to determine the 
quantity of water of crystallization, which I supposed to 
exist in the salt, 1 introduced 10 grammes into a small re¬ 
tort, which instead of a receiver was furnished with tube 
filled with muriate of lime. The nitrate of baryta decre¬ 
pitated in the heat, and fell into a fine powder: I continued 
the heat until the salt was fused, and began to emit oxygen. 
7'he retort had now lost *052 gr. and the tube had acquired 
•046. I have shown that the water, which a salt loses by 
decrepitation, can he no water of crystailizaiion, but can 
only be inclosed mechanicallv in the crystals j so that it 
can easily be removed by powdering the salt and by drying 
it in a warm place. It is also to be supposed, for the rea¬ 
sons which have been given, that crystals, which decrepitate 
in the fire, contain no water chenucaliy combined with 
them. I therefore consider the result of this experiment 
on the nitrate of baryta as a proof, that it containf no water 
of crystallization. 

Ten grammes of finely powdered and very well dried 
nitrate of baryta were dissolved in water in a platina cm? 
cible, sulphuric acid was added, and the mixture was dried 
and ignited. The sulphate of baryta, thus obtained, weighed 
5*867 gr. and, according to the analy.sis already related, 
oontaiued 5*825 gr. of baryta. Consequently 100 parts of 
nitric acid had saturated 140 of baryta, in which there are 
14*64 parts of oxygen. 

Ten more grammes of nitrate of baryta were dissolved 
in water, and sulphate of ainmouia was added to the solu¬ 
tion, whence were obtained b yo; gr. of sulphate of baryta, 
containing 3*846 of baryta; so that lOt) parts of nitric acid 
should saturate 14073 of baryta, containing 14 73 of oxy¬ 
gen. 

Nitrate rf the Protoxide of Ijsad ., 

The same appearances, as have been described with re¬ 
spect to the preceding salt, justify us in concluding with 
respect to this also, that it contains no water ot crystalliza¬ 
tion. 

Twenty grammes of finely powdered and very well dried 
nitrate of the protoxide of lead were ignited in a platiua 
crucible, and afforded 13*445 gr. of protoxide. Conse^ 
quentJy 100 parts of this salt contaiu 67*2225 of the prot.< 

oxide 
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oxide and 3<2‘7775 of nitric acid j or 100 parts of nitric 
acid saturate SOiSt^l of protoxide of lo^d, containing I4 66 
of oxygen: [since this protoxide c<»ntains 7*15 per cent, of 
oxygen.. Gilb.]^ 

These two expmmentif seem show, that ?oo parts of 
nitric acid saturate as much of a base as contains 143 - parts 
of oxygen. But if this acid is composed,of 30*5 parts of 
nitrogen and 69*5 of oxygen, as Gay-Lussac reports in his 
Essay on the combinations of the gaseous bodies, this quan¬ 
tity of oxygen, 69*5, is not a multiple by any whole num¬ 
ber of 14*66, but falls between four and five limes that 
quantity. If, on the other hand, we consider the nitric 
acid as composed of 100 parts of ammonium ^d 662 parts 
of oxygctti as I have done, or of 13*12 of ammonium and 
86*88 of oxygen per cent, we have at once 14*66 x 6=87*9, 
and the nitric acid contains six times as mueb oxygen as 
the base with which it is saturated. The slight difference 
of 1 per cent, between the determinations from the com¬ 
position of the base and from the weight of the gases, oc¬ 
curs also, as we have seen, in the case of (he carbonic acid, 
and depends therefore not on an error in principle, but on 
a small inaccuracy, in the numbers on which the calculation 
is founded. 

Perhaps it will be objected to me, that although the salts 
here analysed afforded no water of crystallization in their 
decrepitation, they may have retained it so firmly as not to 
have parted with it except together with the acid;' and if * 
we allowed that they contained exactly so much water of 
crystallization, as to have its oxygen equal to that of the has?, 
[according to the law which will be more fully explained in 
the Third Continuation, G.] the remaining nitric acid, if 
considered as composed of nitrogen and oxygen, would 
contain not quite four times as much oxygen, and if as of 
ammonium and oxygen, exactly five times as much as the 
base. This objection I shall put to the test in the case of 
the following salt. 

Nitrate of Ammonia, 

According to the view which has been mentioned, this 
salt must be so composed that 100 parts of ammonia satu¬ 
rate 267of nitric acid [since for 100 parts of ammonium am¬ 
monia must contain 88 and the nitric acid 662 parts of oxy¬ 
gen, G.]. But if we reckon according to the volumes of the 
gaseous compouent parts, as they are assigned by Gay-Lussac, 
the nitric acid contains for 100 cubic inches of nitrogen 200 
qf oxygen, and anunonia for the same measure of nitrogen 

,,300 



On dfjinite Proporiions, 


443 


300 , of hydrogen gas. In this case it is evident that 1 he 
geid can only contain an integral multiple of the oxygen of 
the nitrogen, and not of the whole quantity contained in 
the ammonia. And if suclf wcsnb tbeifrue eompositidn of 
these substances, this w^ukl prove nothing for or against 
the composition of nitrogen ; but it would demonstrate 
that hydrogen contains no oxygen. 

If this staicment w ere true, the nitrate oF ammonia when 
slowly decomposed by heat, would afford itqual parts of 
nitrogen and nitrous oxide; for 100 cubic inches of hydro¬ 
gen gas take up 150 of oxygen, and the remaining 50 of 
oxygen form with loo of nitrogen loo of nitrous oxide, and 
consequently 100 parts of nitrogen should be disengaged. 
But we know that the quantity of nitrogen in the nitrous 
oxide obtained from the nitrate of ammonia is not consi¬ 
derable, although it is never wholly wanting. Consequently 
this view of the composition of nitrate of ammonia cannot 
possibly be correct. 

Since the nitrate of baryta, which is decomposed by 
mixture with the sulphate of ammonia, does not alter its 
state of neutralisation, it is obvious that ammonia follows 
the same law of saturation with the mine acid relatively to 
the dxed bases of salts as with the othir acids, lienee it is 
clear, that since 100 parts of niliic acid are neutralised by a 
quantity of baryta or protoxide of lead which contain i4*6ff 
parts of oxygen, they must also saturate as much ammonia 
as contains the same quantity of oxygen. The nitrate of 
ammonia must therefore he thus constituted ; 

Nitric acid 100*000 330 

Ammonia.... 33*S‘2 3l‘26*(J 100 

But since the nitrate of ammonia cannot be obtained 
without water of crystallization, this determination cannot 
be directly confirmed. It may however be supposed, that, 
like the muriate of ammonia, it contains a quantity of wa¬ 
ter of which the oxygen is equal to that of the base, and 
that consequently in the nitrate of ammonia one third part 
as much water of crystallization is contained as it is capa¬ 
ble of producing when ciccoinposcd by oxidation. Accord¬ 
ing to this, 100 parts of nitric acid, with 31*266 parts of 
ammonia, and iG-61 of water, must represent the crystal¬ 
lized salt; and 100 parts ot (rrjstallized nitrate of ammonia, 


must consist of 

Nitric acid. 67 625 

Ammonia...,,,... 21*143 

Water. 11 -23ff 


larder to examine this more particularly, I mixed 


in a 
small 
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small glass retort 5 grammes of crystallized and dry nitrate 
of amitionia with tifcJgr. of linely powdered cleati and ncv'ly 
burnt lime, I fitted lo the retort a sniall tubulated receiver, 
ill which was a little unslakcd lime, and from the tube of 
which a small tube of glass, filled with muriate of lime, al- 
low'ed the amnioiiiacal gas lo escape. The retort was lieated 
for twelve hours on a sand-bath, in a temperature which was 
not suflScient for the decomposition of the newly formed 
nitrate of lime; and now the retort had lost I’J gr. while 
the receiver and the alkali had acquired 0*059. Both still 
smelt a little of ammonia; a proof that they retained a small 
quantity of this substance together with the water. Con¬ 
sequently in this experiment too parts of nitrate of am¬ 
monia had aflbrdcd 20 62 of ammonia, which differs only 
by TuVrs- the quanlily determined by calculation; a 
variation which dejH'iids partly on the unavoidable iniptr- 
fcctions of the cxfierimenls, and partly perhaps on small 
errors in the numbers on v\ liich the calculation is Ibunclcd, 
When I wished to expel the water from the nitrate of Imie, 
and for thi.s purpose had fined to the retort a glass tube 
filled with muriate of lime, the acid was immediately de¬ 
composed, and the experiment afforded no result that could 
be of any use. 

If, as these experiments seem to agree in proving, the 
composition ol the nitrate of ammonia here determined is 
the true one, it cannot be completely converted into water 
and nitrous oxide ; but a portion of nitrogen must always be 
disengaged, vJiicli amounts lo of that of the acid, or | of 
that of the alkali. But commonly more nitrogen is formed, 
.since the temperature is loo much raised, and some uncoin- 
bined acid is disengaged, which partly distils over with the 
water, and parily ccjllects iu the retort with the salt. The 
higher the lemperaturo, the more acid is (liseug;aged, and 
the more niirogcn appiars; so that, when a complete dclo- 
uatiun takes place, no nitrous oxide is formed. 

In an experinicnt, in* which I slowly decomposed 5 
grammes ol nitrate of ammonia in a small retort over a 
spirit lamp, collected the water in a receiver, and brought 
the gas ilirougli a glass lube filled with muriate of lime, the 
water obtained w'as slightly acid, and saltish. It weighed, 
together with that which the muriate of lime had taken up, 
2*3 gr.; and alter evaporation, it left behind *295 gr, of 
nitrate of ammonia; so that the water amounted only to 
8*005 gr. 1'here remained jn the retort *345 gr. of salt 
still undecomposed^ and decidedly acid. If we neglect the 
uncontbined uei4 jcoiaUined iu the water and in the salt, it 
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appears that only “ 4*363” [4*36] gr. of the salt wer^ de¬ 
composed, which had afforded 2*()()5 gr. (>f water, and had 
emitted 2*36 gr. of gas. According to the principle stated 
above, { of this water, or *5 gr. must have been water of 
crystallization. If vve now compute how much water of 
crystallization the 4*365 gr. of nitrate of ammonia must 
contain, according to the preceding determination of 11 *232 
percent., we find the (jiiantity •4f.'03 gr.; and according 
to tlie same determination, the gas disengaged from 4*3Si, 
gr. of salt must amoui.t to 2*4 gr. If now we recollect, 
that both the undecomposed salt and the water obtained 
contained uncombined acid, wc easily perceive that this 
little variation of of the weight of the salt depends on 
the excess of acid; for, while tins excess increases the weight 
of the nndcconipo.<ed salt, it must also diminish that of the 
products of the decomposition. I therefore consider iliis 
experiment as :i new proof of the accuracy of the compo- 
biljon of the nitrates, as here determined. 

CoNCHtSION. 

From these experiments wc obtain the following general 
result: 

1 . In the nitrates, the add con tains six ti'nes as much 
oryt^en as the base; and since tliis proportion does not 
hold good when wc consider the acid as ctimposed of nitro¬ 
gen and oxycen, wc musit consider the ?iiliic atid as corn- 
posed of ammonium and oxygen, llu! if nitroifen cannot le 
comidered as a simple dement’\n the nitrates, in v^liicli am- 
inoninin occurs in the [uegativ/j modification ol‘eiec-fricity, 
it can scarcely bcotheiv, isc in any part of organic nature. 

2 . The nitrate of ammonia is so constituted, that the 
nitric acid contains twice as much oxygen, as is retpiired, 
in order to saturate the liydr<){rcn which may be obtained 
from ammonia, 'i’hc cri/stallized salt contains a fjuamity 
of water of cr\ stallizatlon, of which the oxygen is equal to 
that of the alkali. The nitrogen of the acid is to that of 
the alkali in the proportion of 5 to 4. F»ut the ammonium 
in the alkali is to lliat in the acid as 6 to 3. When the 
salt is decomposed by heat, half of the whole quantity of 
nitrogen is disengaged in the form of nitrogen. This is 
the general law of the composition of the nitrate of am¬ 
monia. But the numerical determinations cannot be con¬ 
sidered as strictly accurate, until the composition of those 
bodies, of which the salt consistt; or which may be formed 
from it, agrees with them to the last places of decimals; at 
preaenit^ibey can only be regarded as a'pproximaiionff, which 
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are however so far of material value, as they lead us with 
some certainty to^e traces of the laws of nature. 

I'hat the ammoiiiuni of the alkali is not here an integral 
multiple of that of the acid, depends on the same cause as 
the apparently anomalous progressions of several combus¬ 
tible bodies, ofj, which 1 have partly spoken already, and 
shall partly have occasion to speak more particularly in 
treating of the vegetable acids. 

1'he analysis of the nitrate of aininoriia may be considered 
as a formal proof of the existence of oxygen in hydrogen : 
for there can be no other reason why the oxygen of the 
acid, when considered as formed from nitrogen, should not 
be a multiple of that of the base by a whole number. But 
this analysis seems at the same time to show, that T have 
estimated the quantity of oxygen, in the First Continuation 
of my Essay, much too high, and perhaps at least four times 
as much as the truth. 

Since I have reason to believe from my investigation of 
the compersition of ammonia, and of the neutral nitra(t«-, 
that nitrogen is to be considered as a higher degree of oxi¬ 
dation of the same radical that forms ammonia, 1 think it 
follow s from the same grounds, although not with the same 
force of evidence, that hydrogen must consist of the same 
radical in a lower degree of oxidation. It appears however, 
that the oxygen of the hydrogen should on this supposition 
be a multiple of that of any body with which water can 
combine, by some whole number, which lies between those 
of the oxygen in water and in the other substance, exactly 
as w'c shall find that of the oxygen in nitrogen w'ith respect 
to the neutral nitrates. But this cannot be, if water really 
contains only ll:f per cent, of hydrogen. Jf on the other 
hand water really contained more than 11^ per cent, of 
hydrogen, as Mr. Gay-Lussac, has concluded from some 
reasons with which I am unacquainted, the last-mentioned 
number, w'ith which most of the analyses of bodies con¬ 
taining water agree best, would belong to the metallic am- 
inoniuin, and the difference betw-een the quantity of hydro¬ 
gen and ammonium in w'ater would depend on the oxygen 
of the hydrogen. If however, as is most probable, future 
analyses of water, performed with accuracy proportional to 
the present state of the investigations, should still make 
the quantity of hydrogen in w'ater accurately or very nearly 
11*75 per cent., it will be difficult to reconcile the existence 
of oxygen in hydrogen with the calculations relating to 
multiple proportions. Since however this, as we shall here¬ 
after find, happens also ia sonic cases with resp e^lo the 
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oxygen in nitrogen, it cannot be considered as a decisive 
argunient against the existence of oxyget! in hydrogen. 

f must also observe, that it is not yef possible to deter¬ 
mine with certainty which series of proportions is the more 
correct, that which is deterniined from the weight of the 
gases, or that which is deduced from the analyses of several 
saline bases which I have performed. 1'must however con¬ 
fess, that I believe the quantity of oxygen which I have 
assigned to these bas^s is too great: for, if we lessen it, the 
whole of the results will agree better together, as their dis* 
cordance is,increased by making it greater. If, for example, 
we take ammonia as containing 4 of oxygen, and water 
as composed of 11*7-5 of hydrogen and 88*25 of oxygen, 
every thing agrees perfectly with these numbers. 


II. StJBNlTBATfiS AND SuBSUBNITRATES. 


[Transferred by Gilbert from the 'I'liird Contiiiiiatjoii.3 


Snhnitrnte of the Protoxide of Lead, 

I have obtained this salt by treating the neutral nitrate 
with a smaller quantity of caustic ammonia than is necessary 
for its complete decomposition. The white precipitate, 
which was obtained, being vtell edulcorated, was strongly 
diied and ignited in a small glass retort: it afforded nitrous 
acid and oxygen gas, without any traces of acid being con¬ 
densed} So that it contains no watered cry,''lal!ization. It 
left 80*5 per cent, of fine leuion-colourtcl ]iroioxide‘of lead: 
so that the Suit consists of 

Kitricacid .... Jp*5 100 

Protoxide of lead 60*5 413 

But in 60*5 parts of the protoxide there are 5’72 of oxygen, 
and in 19*5 of nitric acid there are 17'096 of oxygen ; anti 
5*72 X3= 17'16: so that in this salt the acid contains 
three times as much oxygen as the base,and saturates twice 
as much of the base as in the neutral nitrate of the prot¬ 
oxide. 


SubsuL nitrate of the Protoxide <f Lead. 

Another quantity oi nitrate of the protoxide of lead was 
mixed with so much ammonia, that not only all the prot¬ 
oxide was precipitated, but also the fluid, when it had been 
digested several hours on the precipitate, remained still al¬ 
kaline. The precipitate was washed as long as the water 
continued to dissolve any part of it. The while salt of lead, 
dried in the sun, was then placed in a small retort upon a 
strongly healed sand bath, so that the water was still more 
thorcN|^y expelled} it then became yellow, but parted 
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